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(54) AC GENERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an AC generator which can improve 
productivity of a stator and prevent shortcircuit troubles in a coil end group by 
constituting the stator winding of each phase, of a plurality of windings constituted by 
winding a strand of continuous length. 

SOLUTION: A multiphase stator winding 16 is constituted, by connecting a first to a 
fourth windings 3 1-34 in series. Each of the windings is constituted by wave-winding 
a strand 30 m a slot 15a, in an inner layer and an outer layer alternately in the slot 
depth direction for every six slots. Turn parts of the strand 30, which are turned back 
on the end surface side of a stator core 15 and have insulating films, are arranged in 
the peripheral direction and constitute the coil end group. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. ' 
3 in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the stator structure of the AC generator for vehicles 
especially carried m vehicles, such as a passenger car and a truck, about the AC generator driven with an internal combustion 
engine. 
[0002] 

[Description of the Prior Art] In recent years, in an AC generator, it has been increasingly asked for the enhancement in small 

S? TT* T q ^ In ° rd ?r t0 u rCaliZe SmaU high P0Wer ' il becomes im P° rtant how a distribution with magnet ^aS 
and electric loading is constituted [ how ] with high density in the limited capacity the optimum. For example, in the AC 
generator for vehicles, while additional coverage is being lost to loading space, it is asked for the enhancement in the power 
fZlT ° U * / increase ° f K Y eh J cle ' oad * a vehicle engine room narrow-izing increasingly. Moreover, although m7 

AC ^IrZtrl^T \t ^ m ^ ^ ° UtSMeS «* engine """^ noise has fallen > le * the ambient not of the 
AC generator for vehides which always carries out power generation operation and is for electric-load supply on a vehicle be 
a problem. Especmlly, from the low speed, also let the fan ambient noise and the magnetic ambient noise be Sems in the 
AC generator for vehicles by which a rotation drive is carried out in the comparatively large rotation region until high-speed 
Moreover, since power generation operation of the AC generator for vehicles is always carted out, for the Joule's hfat of the 
output current, there ,s much the calorific value, and the thermal environment **ed is severe and it is asked for very hiX 
thermal resistance, moreover, the case where direct-attach the AC generator for vehicles to an engine, and it is carried out in a 

nf, ^ th S ^ r °° m " T" y "' St Tu SCWage ' SaU Water ' muddy Water ' etc " " in addition > ^er-ed » carried out to an eng ne 
oil o the antifreezing solution, and the corrosion environment has been severe conditions extremely And although ie le 
problems, such as resulting in a power generation halt, by corrosion, many of causes of a power generation halt fe Spended 
^^^T^ ^ ° f ^ COil WWCh ° CCUrS in P-ess of a stator, and the electric sSf a 

co!e k Si!? 311 1 high P° wer °J anAC &™™tor, the passage section (the passage section besides a stator 

space f^roTtL'e^l T?? 8 f? hi f ^-^on of a stator winding, in addition the enhancement in the 

space factor of the electric conductor dedicated in the magnetic circuit of a stator, and in order to meet the demand of the 
above low ambient noises, heat-resistant environment nature, a corrosion resistance, etc., various enhancements are proposed 

Si ^iTL^Tlf/ T T " the A° n iT r0{Sh0rt l6ngth " the StrUCtUre ° f 3 " aining dement in a sp3actor 
of No X f 8 and ^f h - densit y- lzm 8 of a coil end using a segment is proposed by WO official report 

ot No. 92/06527, and the Japanese patent of No. 2927288 

[0004] the conductor applied to the stator of the conventional AC generator for vehicles with which drawing 29 was shown in 

Z^^^^^T S6Cti °r f ^ ? at ° r ° f ^ CMi °n a l AC generator for veistdicated byle 
Japanese patent of No. 2927288, and drawing 30 was shown in drawing 29 - the perspective diagram, the drawing 3 1 and 
the drawing 32 showing a segment are a perspective diagram which looked at the important section of the stator ofthe 
conventional AC generator for vehicles shown in drawing 29 . respectively from front and rear ** The stator 50 is equipped 

ramnpe'd Z lt°si a ' 5° IT ^J" 8 2 ™ dwhich the «** core 51 was looped, and the insulator 53 with which it is 
equipped in slot 51a, and a stator winding 52 is insulated to a stator core 5 1 in the drawing 29 or the drawing 32 Two or 

^ofTeT^ of ^ !TJ in S P , direCti0n in thC P redetermined P^ch sc-th^nfoTI la whiclHsl^er-built iron 
car^ o, ? onenfn <\ ^ ^ laminatm Z ™ carried out in piles, and is prolonged in shaft orientations may 

carry out opening of the thm steel plate to an inner circumference side. Here, corresponding to the number (16) of magnetic 
it^lv T (n0t / h 7 n >' 96 sl u ot u 5 la is fo ™ ed "o *at 2 sets of coils of a threephase drcuit may be held a sta^of 
pattern ~ C ° nduCt ° r ° f much short length " a se § ment 54 is J oined and it is constituted by the predetermined coil 

[0005] a conductor ~ a segment 54 is what fabricated the copper-wire material ofthe rectangle cross section by which 
pre-insulation was carried out in the shape of abbreviation of U characters, and is inserted two [ at a time ] from rear ** of 

S a iT n IT nS 6V 7 ^f* l6ft Sl0t 0 P ° le Pitch) and a COnductor ~ *° ed S es which ex tend to the front side of a 
segment 54 are joined, and the stator winding 52 is constituted 

SrnTrint^ Sl °H ° f 6 ** 1( ? d6taCl ! ed <f ding ****** " S6ttin8 " ° ne conductOT ~ a 54 wi* the 1st position 

from the periphery side m rear ** to one slot 5 la it inserts in the 2nd position from the periphery side in other slot 5 la - 
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having - one more conductor -- the segment 54 is inserted in the 4th position from rear ** from the periphery side in the 
periphery side in one slot 51a to the 3rd position and other slot 51a then - the inside of each slot 15a -- a conductor - four 
bay 54a of a segment 54 is arranged together with one train in the orientation of a path and the conductor which extended 
from the periphery side m one slot 51a from the 1st position to the front side - the conductor which extended from the 2nd 
position to the front side from the periphery side in slot 5 la besides 6 slot ****** from edge 54b and its slot 5 la of a segment 
54 to the clockwise rotation - edge 54b of a segment 54 is joined and the outer-layer coil of 2 turns is formed furthermore 
the conductor which extended from the periphery side in one slot 51a from the 3rd position to the front side - the conductor 
which extended from the 4th position to the front side from the periphery side in slot 5 la besides 6 slot ****** from edge 54b 
and its slot 51a of a segment 54 to the clockwise rotation - edge 54b of a segment 54 is joined and the inner layer coil of 2 
turns is formed furthermore, the conductor inserted in slot 51a of 6 slot detached building ****** - the outer-layer coil and 
inner layer coil which consist of a segment 54 are connected in series, and the stator winding 52 for one phase of 4 turns is 
formed Similarly, the stator winding 52 of 4 turns is formed by six phases, respectively. And three-phase-circuit [ every 1 
alternating current connection of these stator windings 52 is carried out, and they constitute 2 sets of three-phase-circuit stator 
windings. 

[0007] thus, two conductors inserted in slot 51a of the same group by rear ** of a stator core 5 1 in the constituted 
conventional stator 50 ~ turn section 54c of a segment 54 is arranged together with the orientation of a path Consequently 
turn section 54c is arranged by the hoop direction at two trains, and constitutes the coil and group of rear ** On the other 
hand, in the front side of a stator core 51 the conductor which extended from the periphery side in one slot 51a from the 1st 
position to the front side ~ the conductor which extended from the 2nd position to the front side from the periphery side in 

f , , f a S ^ gmen * 5 , 4 ' a " d 6 slot ****** slot 51a ~ with the J° mt with ed g e 54b of a segment 54 the conductor which 
extended from the periphery side in one slot 51a from the 3rd position to the front side - the conductor which extended from 
the 3rd position to the front side from the periphery side in edge 54b of a segment 54, and 6 slot ****** s i ot 5 j a tne joint 
with edge 54b of a segment 54 It is arranged together with the orientation of a path. Consequently, the joint of edge 54b is 
arranged by the hoop direction at two trains, and constitutes the coil and group by the side of a front. 
[0008] 

[Problem(s) to be Solved by the Invention] the conductor of the short length by which the stator winding 52 was fabricated as 
mentioned above m the stator 50 of this conventional AC generator for vehicles in the shape of abbreviation of U characters - 
the conductor which inserts a segment 54 in slot 51a of a stator core 5 1 from rear **, and extends to a front side - edge 54b 
of a segment 54 is joined and it is constituted Then, since the joint of edge 54b to which the insulating coat disappeared is 
arranged to a hoop direction and the coil and group by the side of a front were constituted by soldering and welding it has the 
coil and structure which are easy to corrode with water-ed, and the corrosion resistance was very low. Moreover the coil and 
the group have the structure where joints are easy to short-circuit 96 joints since it consists of a joint of two trains i e 192 
places and it was easy to generate shunt accident, moreover, the conductor of much short length - the segment 54 had to be 
inserted in the stator core 5 1 , and edge 54b had to be joined by welding, soldering, etc., and workability had fallen remarkably 
moreover, a conductor - the amount of pushing to slot 51a of a segment 54 needed more than the shaft-orientations length of 
a stator core 5 1 , tended to attach a blemish to the insulating coat, and was reducing the quality behind a product Furthermore 
at the time of a junction of edge 54b, the shunt between the joints by the solder lappet or welding **** occurred frequently ' 
and mass-production nature was falling remarkably, moreover, a conductor ~ edge 54b of a segment 54 - the part -- a fixture 
--clamping - the summit section - soldering - it was welded and joined Then, between joints was narrow, while the coil and 
the height became high, since the clamp area by the fixture was needed upwards and bulging of the soldering section or a weld 
zone arose. Consequently, while the leakage reactance of a coil and the coil of the section increased and the output got worse 
the draft resistance increased and the wind noise was getting worse. re, 
[0009] Moreover, offsetting the magnetic throb force mutually is proposed by JP,4-26345,A by looping a slot around 2 sets of 
three-phase-circuit coils with which only the position with an electric phase contrast of 30 degrees shifted as a cure of a 
magnetic ambient noise. However, if it is going to adopt the example of an improvement of this magnetic ambient noise as a 
small stator, the slot of a twice as many number as this will be needed, and a slot spacing will become very narrow Then it 
has not corresponded by the general coil technique which winds a continuous lead wire annularly, produces a toroidal coll 
transforms this toroidal coil subsequently to a star, produces a star coil, fits the bay of this star coil in the slot of a stator core 
and produces a stator winding, moreover, a conductor - the time of an insertion into a slot by the above-mentioned coil 
technique using the segment 54 - a conductor - buckling of a segment 54 etc. was able to occur and has not corresponded in 
addition, a conductor - the case where edge 54b of a segment 54 is welded - the temperature rise at the time of welding ~ a 
conductor - the segment 54 softened, the rigidity as a stator fell, and the reduction effect of a magnetic ambient noise had 
decreased 0 



[0010] furthermore, various demands of the output of the AC generator for vehicles ~ receiving - electromagnetism - it is 
necessary to correspond in design Especially, corresponding to the idle rpm of a vehicle engine, the enhancement in an output 
of the low-speed rotation region of a generator needs to shift an output start rotational frequency to a low-speed side the 
current supplied to it at magnetomotive force, i.e., a field coil, - increasing - or a stator - the total - a conductor - it is 
necessary to increase a number, i.e., the number of turns, and to raise the induction power of a generator Here in the former 
although it is supplymg a field coil and an output start rotational frequency can be shifted to a low-speed side there is a ' 
limitation for a saturation decrement of a magnetic circuit, moreover - although it is increasing the number of turns in the 
latter and an output start rotational frequency can be shifted to a low-speed side - a conductor ~ the coil by the segment 54 - 
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a conductor - if it is going to increase a total, the number of joints also increases in connection with it, junction space is lost 
and it cannot correspond to too much increase in the number of turns substantially P ' 

K IS 5 ""^T aIm ^ "5 obtainln S the AC generator which combined the high practicality with which it may be satisfied 
tec^J ^T^ /r n ? d m COmm ° n With the AC generat0r ° f todav ' and a I™ 11 *' and *• Productivity in view of tne 
SZl P l u m 6 abo : e , Pr010r u rtS - Furthermore ' " ai ™ at obtaining an AC generator applicable to ihe vehides which 
had small, high power, and the low ambient noise lcn 

[0012] 

[Means for Solving the Problem] The rotator in which the AC generator concerning this invention forms NS Dole alone with a 
rotate hoop direction. In the AC generator equipped with the bracket which supports the stator whicThas £0!^ 
stator wmdmg with which the stator core by which opposite arrangement was carried out with this rotator aSiSor core 

w?th iSSE k t above ™ t,0n ,! d u r ° tat0r ' 3nd fte ^-mentioned stator The above-mentioned stator coTfs equipped 
with the layer-built iron core by wh.ch two or more slots prolonged in shaft orientations were formed in the hoop Son in 
the predetermined pitch, the above-mentioned polyphase stator winding A long strand is turned up ou of the 
above-mentioned slot by the side of the end face of the above-mentioned stator core. Have two or more coils looped around 
so that a inner layer and an outer layer might be taken by turns in the slot depth orientation within me above VZStoZZZSS 
for every number of predetermined slots, and they are set among both the end-faces section of the aSie^SSd^ 
core. The above-ment.oned turn section from which the turn section of the above-mentioned strand tu^edT out of ne 

ctuirx^ 

[ °„S * m *° reOVer ' the f bove ™tioned strand - the above-mentioned slot - respectively - alike - the slot depth orientation 
toge^rwhh Tfrab ,S ^ ^ *" SCCti0n ° fthe above - mentioned *"* is arranged by the hoop Lec"oT 
[0014] moreover, the above-mentioned strand ~ the above-mentioned slot - respectively - alike - the slot depth orientation 
-- a 2n « - every - it is arranged, and the turn section of the above-mentioned strand laps with n layers ^d?™ed 
0015] Moreover, the above-mentioned turn section which constitutes one [ at least ] coil and group of an edge oTtS 

rnn ^r tl0ned COTe 18 f ° rmed in the hoo P direction at the abbreviation same configuration 

[0016] Moreover, m one [ at least ] coil and group of an edge of the above-mentioned stator core, the space between the 

r^°, V ^ entl ° ned to " SCCtl0nS Which adj0in a h0 °P direction is forme d ^ abbreviation identity 

Z2^ZS'«^. r g r p CtiVely ^ them ° lySiS S6Cti0n ° f±e ab — d *» section which constitutes the 
mm?? mT*™*' T t cross - section configuration of the above-mentioned strand is an abbreviation flat configuration 
SlT^Zl'^ SeCtl ° n ° f ^ ab0Ve ™ tioned coil wb - b conaftutes the above-mentioned coil anTfg^p is 
[0020] It is arranged in the one side of the above-mentioned stator, and connects with the coil edge of the above-mentioned 

a direct current moreover the above-mentioned rotator The Laon Dell type rotor core which has two or more 
presser-foot-stitch-tongue-hke magnetic poles which offer the above-mentioned N pole and the south pole It has a cooline 
means to make a cooling wind draft in the above-mentioned bracket by rotation of this rotator, and whe^ th e aboViS_?ELd 
SSdif?Sc3? above ™ tl0 -d rectifier make the above-mentioned cooling wind draft in the above-mendonT 
[0021] Moreover, the above-mentioned cooling means is the fan arranged in one [ at least ] edge of the above-mentioned rotor 

[0022] Moreover the number of slots in which the above-mentioned stator winding is held is equivalent to every **** 
enough, it is 2 and the above-mentioned polyphase stator winding is equipped with the 1st polyphase coil group and the 2nd 
polyphase coil group corresponding to the slot enough which is equivalent to every **** P 
[0023] Moreover, it has the above-mentioned rectifier with the 1st rectifier which rectifies the alternating current output of the 
polyphase coil group of the above 1st, and the 2nd rectifier which rectifies the alternating current output of the poEe coil 
group of the above 2nd and it is a thing by which the above 1st and the alternating current output of the 2nd poE coil 

foZ™^Z?:»tvlt reCtifler ' reSP6CtiVely Which iS C ° m P° Unded back ' and is -^ d 

[0024] I Moreover, three-phase-circuit connection of the above 1st and the 2nd polyphase coil group was carried out 
respectively and opemng of the slot which constitutes the slot group in which the polyphase coil group of the above 1st was 

!nLl e d^o P r nS ° f , th : Sl °! WM , Ch C ° n f tUteS th£ Sl0t & ° UP in Which the P°W^ coil group of the above 2nd w s 
inserted are 30-degree electrical angles, and are arranged at equal intervals 

[0025] Moreover, as for the above-mentioned resin which the above-mentioned turn section which constitutes the 

mo™ MorZ^ T t 3 gr0U P has ' the member wlth thermal conductivity higher than the base resin of the resin is mixed. 

[0027] ' above -mentioned resin is contacted by the above-mentioned bracket. 

[Embodiments of the In vention] Hereafter, the gestalt of implementation of this invention is explained about drawing 

tie eeStT 3 ^l° Wlng ! C °^ gUrati0n of th t? C S enerator for chicles which gestalt 1 . view 1 of operation requires for 
the gestalt 1 of implementation of this invention, The perspective diagram showing [ 2 ] the stioTof this AC generator for 
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vehicles, the plan explaining the connection status for one phase of a stator winding [ in this AC generator for vehicles in 
° raw ' n £ 3 ]. Drawing 4 is drawing explaining the manufacturing process of the coil group which constitutes the stator winding 
by which the circuit diagram, the drawing 5 , and the drawing 6 of this AC generator for vehicles are applied to this AC 
generator for vehicles. Drawing 7 is drawing showing the strand group by the side of the inner layer which constitutes the 
stator winding applied to this AC generator for vehicles, and (b of (a) of drawing 7 ) of the side elevation and the drawin g 7 is 
the plan. Drawing 8 is drawing showing the strand group by the side of the outer layer which constitutes the stator winding 
applied to this AC generator for vehicles, and (b of (a) of drawing 8 1 of the side elevation and the drawing 8 is the plan The 
perspective diagram showing the important section of the strand which constitutes the stator winding by which drawing 9 is 
applied to this AC generator for vehicles, and the drawing 10 are drawings explaining the array of the strand which constitutes 
the stator winding applied to this AC generator for vehicles. Drawing 11 is drawing explaining the structure of a stator core 
where this AC generator for vehicles is applied, and (b of (a) of drawing 11 ) of the side elevation and the drawing 11 is the 
rear view. The process cross section with which drawing 12 explains the manufacturing process of the stator to which this AC 
generator for vehicles is applied, and the drawing 13 are plans showing the insertion status to the iron core of the strand group 
which constitutes the stator winding applied to this AC generator for vehicles. Drawing 14 is a process cross section 
explaining the manufacturing process of the stator to which this AC generator for vehicles is applied, respectively In addition 
lead wire and passage connection are omitted in drawing 2 . ' 
[0028] In drawing 1, it is equipped with the AC generator for vehicles free [ rotation ] through a shaft 6 in the case 3 where 
the run dol type rotator 7 consisted of the drive side bearing bracket 1 and the commutator side bearing bracket 2 made from 
aluminum, and it fixes in the internal surface of a case 3, and it is constituted so that a stator 8 may cover the periphery side of 
a rotator 7 The shaft 6 is supported possible [ the rotation to the drive side bearing bracket 1 and the commutator side bearing 
bracket 2 ] A pulley 4 fixes at the end of this shaft 6, and the rotation torque of an engine can be transmitted now to a shaft 6 
through a belt (not shown). The slip ring 9 which supplies a current to a rotator 7 fixes in the other end of a shaft 6 and it is 

***S**l* y ,*t brUS , h h ,°l der 1 1 ™ ged in me case 3 80 mat the brush 10 of a c °»Ple might **** to this slip ring 9. 
********** 17 'by which the regulator 18 which adjusts the size of the alternating voltage produced by the stator 8 was 
attached in the brush holder 1 1 is pasted. It connects with a stator 8 electrically and is equipped with the rectifier 12 which 
rectifies the alternating current produced by the stator 8 to a direct current in the case 3 

[0029] A rotator 7 is formed so that the rotator coil 13 which passes a current and generates magnetic flux, and this rotator 
coil 13 may be covered, and it consists of the field cores 20 and 21 of the couple in which a magnetic pole is formed of the 
magnetic flux generated with the rotator coil 13. The presser-foot-stitch-tongue-like magnetic poles 22 and 23 of eight 
pre^er-foot-stitch-tongue configurations protrude on a periphery edge by angular pitches [ hoop direction ], respectively the 
field cores 20 and 21 of a couple are iron, they counter so that the presser-foot-stitch-tongue-like magnetic poles 22 and 23 
may be engaged, and they fix at the shaft 6. Furthermore, the fan 5 fixes to the ends of the shaft orientations of a rotator 7 
moreover, inhalation of air - holes la and 2a are formed in the end face of the shaft orientations of the drive side bearing' 
bracket 1 and the commutator side bearing bracket 2, and exhaust holes lb and 2b are countered and formed in the front side 
of a stator winding 16, the coil of rear **, and the orientation outside of a path of groups 16a and 16b at the periphery 
both-shoulders section of the drive side bearing bracket 1 and the commutator side bearing bracket 2 

[0030] The stator 8 is equipped with the stator core 15 which consists of the layer-built iron core of the shape of a cylinder bv 
winch two or more slot 15a prolonged in shaft orientations was formed in the hoop direction in the predetermined pitch the 
polyphase stator winding 16 around which the stator core 15 was looped, and the insulator 19 with which it is equipped'in 
each slot 15a, and the polyphase stator winding 16 and the stator core 15 are insulated electrically as shown in drawing 2 

And it has two or more coils which the wave motion volume was carried out and were looped around so that one strand 30 
might be turned up out of slot 15a by the side of the end face of a stator core 1 5 and the polyphase stator winding group 16 
might take a inner layer and an outer layer by turns in the slot depth orientation within slot 15a for every number of 
predetermined slots. Here, corresponding to the number (16) of magnetic poles of a rotator 7, 96 slot 15a is formed in the 
stator core 15 at equal intervals so that 2 sets of three-phase-circuit stator windings 160 may be held. Moreover the 
copper-wire material of the long picture which has the cross section of the rectangle with which for example, the insulating 
coat was covered is used for a strand 30. s 
[003 1] Below, the coil structure of the stator winding group 161 for one phase is concretely explained with reference to 
drawjng_3 The stator winding group 161 for one phase consists of the 1st or 4th coil 3 1-34 which consists of one strand 30 
respective y And from No. 1 of the slot number to No. 91, a wave motion volume is carried out and it is constituted so that ' 
the 1st coil 3 1 may take one strand 30 every six slots and may take a 1st position [ the periphery side in slot 15a to ] side, and 
a periphery side to the 2nd position by turns. From No. 1 of the slot number to No. 91 , a wave motion volume is carried out 
and it is constituted so that the 2nd coil 32 may take a strand 30 every six slots and may take a 2nd position [ the periphery 
side m slo 15a to ] side, and a periphery side to the 1st position by turns. From No. 1 of the slot number to No 91 a wave 
motion volume is carried out and it is constituted so that the 3rd coil 33 may take a strand 30 every six slots and may take a 
3rd position [ the periphery side in slot 15a to ] side, and a periphery side to the 4th position by turns. From No. 1 of the slot 
number to No. 91, a wave motion volume is carried out and it is constituted so that the 4th coil 34 may take a strand 30 every 
six slots and may take a 4th position [ the periphery side in slot 15a to ] side, and a periphery side to the 3rd position by turns. 
And in each slot 15a, a strand 30 arranges the longitudinal direction of the rectangular section in the orientation of a path, and 
is arranged together with [ four ] one train in the orientation of a path. 

[0032] And edge 31a of the 1st coil 31 which extends from No. 1 of the slot number to the end side of a stator core 15, Edge 
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33 b of the 3rd cod 33 which extends from No. 91 of the slot number is joined, edge 33a of the 3rd coil 33 which extends from 
J f f j! t S,0t nuinber ^ and ed 8 e 3 lb of the 1st coil 31 which extends from No. 91 of the slot number are joT„ ed Z 
In H f 7/ 18 f0 ™f - M ore °ver edge 32a of the 2nd coil 32 which extends from No. 1 of the slot number to the olher 
S^S^T rV 5 H E ? gC 3 J? 4th COil 34 WWch 6Xtends from No - 91 of the slot number is Jotaod. edge 34a of 

91 of*! , , k 6 S 1 ° f ! he Sl0t nUmbCr ft,rther ' and edge 32b of the 2nd coil 32 wh ich extends from No 

91 of the slot number are joined, and the coil of 2 turns is formed 

fc?K h r re n e °" °!Sf S ^ nd 1° ° f thC 2nd C0il 32 Which extends to the end side of a stator core 15 is cut 
from No. 61 of the slot number, and No. 67, and the fraction of the strand 30 of the 1st coil 31 which extends to the end side 
of a stator core 15 s cut from No. 67 of the slot number, and No. 73. And amputation stump 3 1c o le ^Isfco m Inf 
amputation stump 32c of the 2nd coil 32 are joined, and the stator winding group 161 for one phase of 4 toJuTcom. to 
carry out the series connection of the 1st or 4th coil 31-34 is formed. In addition, the joint of amputation stump* IcofthTlrt 

sttt S££? coin lTd P 3?H C ft? 6 ?? 32 Cr0SS6S ' J* , beC ° meS a COnneCti ° n COnneCti ° n and 3 ^ Ipufation 
stumps of the 1st coil 3 1 and 32d of the amputation stumps of the 2nd coil 32 serve as lead wire (O) and the neutral point (N) 

respectively Every one slot 1 5a looped around a strand 30 is shifted similarly, and the stator winding 161 L sk phLes s 

formed. And as shown m drawing 4 , the stator winding group 16 1 is three-phase-circuit [ every ]-sti-ty P e"ected 2 sets 

of toee-phase-circuit stator winding groups 160 are formed, and the three phase each stir winding group Ss connec ted 

o the rectifier 12 respectively It connects in parallel and the direct-current output of each rectifier 12 is compounded 

^1^15 7ndT WlU , Ch CO T ItUt6S ?" 4th COU 3 1 ' 34 6Xtends fr0m 0ne s,ot 15a t0 *» end-faTsTdfof a 
Tt 1 iZ I a f? T 10n Z 0l T C 18 lo ° ped ar0Und * so mat * ma y be tamed up and it may go into 6 slot ****** 

£ innt every H S1Xslots ; abo ^} hs slot de P* orientation (the orientation of a path), each strand 30 is looped around so 
&at a inner layer and the external phase may be taken by turns. Turn section 30a of the strand 30 extended and turned up at 

fnd. otTi t0r r e !? f0miSihe COU ^ ±en > tum Section 30amostl y formed ^ same co^HlESe 

25 it £ C ° re , 5 1' !u h °u P d,r I Ctl °" " 3nd * eStrang6S mutuall y in orientation of a Pa*. a "d becomes two fra^s 

mi l, c u y an " an8ed by ^ h ° 0p direCtion md a coil and the S rou P s 16a ^ 16b are formed in it 

? S ! qUen u y ' " 6XP ! ainS concretel y> referrin 8 to drawing or the drawing 14 about the assembly technique of a 
stator 8-First as shown in drawing 5 , simultaneously, on the same flat surface, the strand 30 of 12 long pictoes is Jent in the 
shape of thunder, and is formed Subsequently, as shown to drawing by the arrow head, it folds up and dfes^a fixtoet 
the nght-ang ed orientafon, and strand group 35A shown in lriwirT? is produced. Furthermore, sSrly L stwn in 
AgHSiS .strand group 3 5B which has passage connection andleldW is produced. And in order to mL to fZci the 
iron core 36 equipped with the coil groups 35A and 35B, annealing processing of the back coil groups 35A and 35B LcarrTed 

Lv^Oh ° f S H ? 3 t °° degreeS C ,n n additi ° n ' 6ach Strand 30 is bent and fo ™ ed in the to^n^l£^SmS?SS? 
bay 30b connected by turn section 30a was arranged by six slot pitches (6P) as shown in drawing . and adjacent bay 30b -- 
ton section 30a - w.dth-of-face (of a strand 30 - it is shifted by W) Two strands 30 fonSafafe, a paS a^ 6 1 -pitch 

rfS^3 8 5nd n 3 ^s a2 ' th rr pair ^ in piies shife ° ne siot pitch ™* ™ -^2* 

ot strand groups 35A and 35B are arranged, and are constituted. And six edges of a strand 30 have extended at a time on Lth 
sides of the - d s of the strand groups 35A and 35B. Moreover, turn sectionloa aligns among Z ^ both sides sttion of me 
strand groups 35A and 35B, and is arranged. Moreover, as slot 36a of a trapezoid configuration carries out the P reLtermLd 
number-of-sheets lammating of the SPCC material formed in the predetermined pitch (if fa 30 degree a an eleSaSe) 
"prX U ed " 8 PenPh6iy SCCti0n ^ 18 Sh ° Wn in draW ^ U • the fron core 36 of a rect^Xn^d 

In-and™ 5 ^IZl^n ? f dra ^ U \ slot 36a °[« iron core 36 is quipped with an insulator 19, and each bay of two 
strand groups 35A and 35B is pushed in piles into each slot 36a. Thereby, as shown in (b) of drawing 1 2 an iron core 36 is 
equipped wim two strand groups 35A and 35B. At this time, it insulates with an iron core 36 with anbsu ia™ and four 
bay 30b of a strand 30 is contained together with the orientation of a path in slot 15a. Moreover, as shownTdrawing 13 two 
stond groups 35A and 35B lap, and the iron core 36 is equipped with them. Subsequently, an iron coreTe LoSoff ST 

roZ^of^tJlT?? 1 aS Sh °, Wn " (C) ° f draW ^ 12 • the ^yl-der-like iron core 37 is obtald By 

confit SS, VJZ ■ tl ? ( e q«7 alent t<> ^ot 15a of a stator core) serves as an abbreviation rectangle cross-section 
configuration and the opening 36b (equivalent to opening 15b of slot 15a) becomes smaller than the slot-widfli orientation 
dnnension of bay 30b. And based on the connection technique shown in drawing 3 . the edges of each strand 30 are connected 
and the stator winding group 16 1 is formed. Then, after inserting an iron-cT^n the sheathing ron core38 oi L shTpe tf 
Zwn1nH±t. C r eS V^u u™^- SPCC baked **** is carried » "nines and The stir 8 

stZcor e 15 ^ ^ ' °" e jeCt ° f ^ COTe 37 ^ the Sheathing ir °" COTe 38 is e 1 uivaIent to a 

[0037] Thus, in the constituted AC generator for vehicles, a current is supplied to the rotator coil 13 through the brush 10 and 
the slm ring 9 from a battery (not shown), and magnetic flux is generated. By this magnetic flux the 
presser-foot-stitch-tongue-like magnetic pole 22 of one field core 20 is magnetized by N pole and the 
presser-foot-stitch-tongue-like magnetic pole 23 of the field core 21 of another side is magnetized by the south pole On the 

Sen Z ri torq r 6 ,°/ engine iS ? ansmitted t0 a shaft 6 through a belt and the pulley 4, and a rotator 7 rotates. 

Then the rotating magnetic field are given to the polyphase stator winding 16, and electromotive force occurs in the 

fecST/ T" W fr ^l* 6 e,e f omotive fOT ce of this alternating current is rectified by direct current through a 
rectifier 12, the size is adjusted by the regulator 1 8 and charged by the battery. 
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[0038] and the inhalation of air in which the open air counters the heat sink of a rectifier 12, and the heat sink 17 of a 
regulator 18, respectively, and was prepared by rotation of a fan 5 in rear ** - a hole -- it absorbs through 2a it flows in 
accordance with the shaft of a shaft 6, and the rectifier 12 and the regulator 1 8 are cooled, it is bent by the fan 5 in the 
centrifugal orientation after that, the coil and group 16b of rear ** of the polyphase stator winding 16 are cooled, and on the 
other hand -- a front side -- setting - rotation of a fan 5 - the open air - inhalation of air - a hole - shaft orientations absorb 
from la, it is bent by the fan 5 in the centrifugal orientation after that, the coil and group 16a by the side of the front of the 
polyphase stator winding 16 are cooled, and it is discharged outside from exhaust hole lb 

[0039] Thus, according to the gestalt 1 of this operation, the polyphase stator winding 16 is equipped with 2 sets of 
three-phase-circuit stator winding groups 160, and the three phase each stator winding group 160 carries out alternating 
current connection of the stator winding group 161 of a three phase circuit, and is constituted. Furthermore, the stator winding 
group 161 carries out the series connection of the 1st or 4th coil 31-34, and is constituted. And a wave motion volume is 
carried out and the 1 st coil 3 1 is constituted so that one strand 30 may be taken the 1st position, the 2nd position, and by turns 
from the periphery side m slot 15a every six slots, that is, the 1st coil 3 1 - a wave motion volume is carried out and it is 
constituted so that may be taken one strand 30 in the slot depth orientation and a inner layer and an outer layer may be taken 
by turns in it within slot 15a every six slots Similarly, a wave motion volume is carried out and it is constituted so that the 
2nd, the 3rd, and 4th coil 32, 33, and 34 may also be taken one strand 30 in the slot depth orientation and a inner layer and an 
outer layer may be taken by turns in it within slot 15a every six slots, then - since the 1st or 4th coil 3 1-34 which constitutes 
toe polyphase stator winding 16 is produced by one strand 30 (successive line), respectively - the conventional stator 50 - 

a !f ° f T Ch Sh0rt length " a segment 54 can be mserted in a stator c ore 51, and it is not necessary to join 

edge 54b by welding, soldering, etc., and the productivity of a stator 8 can be raised remarkably Moreover since a coil end 
consists of the turn section 3 0a of a strand 30, the junction mosquito place in a coil and the groups 16a and 16b serves as only 
mejouit of the edges of the 1st or 4th coil 31-34, and apassage connection joint, and a junction mosquito place is cut down 
remarkably. Thereby, since occurrence of the shunt accident accompanied by disappearance of the insulating coat by junction 
is suppressed, the outstanding insulation is acquired. Moreover, there is no malacia of the conductor by welding the rieiditv 
as a stator becomes high, and a magnetic ambient noise can be reduced. 

[0040] Moreover, a coil and the groups 16a and 16b arrange turn section 30a to a hoop direction, and are constituted thereby 
- a conductor - compared with the conventional coil and conventional group which have joined edge 54b of a segment 54 a 
coil and the extension height from the end face of the stator core 15 of a group can be made low Thereby, the draft resistance 
in a coil and the groups 16a and 16b can become small, and can reduce **** resulting from rotation of a rotator 7 Moreover 
the leakage reactance of the coil of a coil end decreases and an output and luminous efficacy improve. Moreover since turn ' 
section 30a turns up a strand 30 and is formed, as for turn section 30a, the insulation between turn section 30a which an 
1T* U * g C ° at , 1S C0Ye ? d and adjoins is secured - Then > the clearance between turn section 30a can be narrowed, and high 

-ization of a strand 30 is attained. Moreover, even if turn section 30a interferes by vibration of turn section 30a the shunt 
of turn section 30a is prevented. ' 
[0041] Moreover, four strands 30 are arranged in the orientation of a path in slot 15a at one train, and turn section 30a is 
arranged by the hoop direction together with two trains. Since turn section 30a which constitutes a coil and the groups 16a and 
16b is distributed by two trains in the orientation of a path by this, respectively, a coil and the extension height from the end 

iT i e ,f r 5 ° f g !T pS 16a ^ 16b Can be made low " Consequently, the draft resistance in a coil and the groups 
16a and 16b can become small, and can reduce **** resulting from rotation of a rotator 7 

[0042] moreover, turn section 30a turned up by the end-face side of a stator core 15-6 slot detached building ~ **** _ two 
bay 30b arranged as a layer different in slot 15a is connected in series Since the coil of each phase and an interference of a 
between are suppressed and high ****-ization of a stator winding is attained by this, a high increase in power is realized 
Moreover, each turn section 30a can be easily formed in an abbreviation same configuration. And since the irregularity of the 
hoop direction in a coil and the bore side edge side of groups 16a and 16b is stopped by what [ what each turn section 30a is 
formed m an abbreviation same configuration for ], i.e., form in an abbreviation same configuration turn section 30a which 
constitutes a coil and the groups 16a and 16b by the hoop direction, the wind noise generated between a rotator 7, a coil, and 
the groups 16a and 16b can be reduced. Moreover, leakage inductance becomes equal and the stable output is obtained 
Moreover, since turn section 30a estranges to a hoop direction and the space between turn section 30a is formed in the hoop 
direction at the abbreviation identity, while draft into a coil and group 16a, and 16b becomes easy and cooling nature is 
raised, the ambient noise according to an interference with a coil end as the style of cooling is reduced. Moreover, since each 
turn section 30a is formed m an abbreviation same configuration, aligns at a hoop direction and is arranged, the thermolysis 
nature in each turn section 30a becomes equivalent, and becomes still equivalent [ the thermolysis nature in a coil and the 
groups 16a and 16b ]. Thereby, generation of heat by the polyphase stator winding 16 will radiate heat equally from each turn 
section 30a, and will radiate heat equally from both coils and the groups 16a and 16b further, and its cooling nature of the 
polyphase stator winding 16 improves. And since the temperature rise of the polyphase stator winding 16 is stopped when the 
cooling nature of the polyphase stator winding 16 improves, a degradation of an insulating coat is suppressed and insulation 
improves. 

[0043] Moreover, since the slot pitch looped around a strand 30 is a pitch corresponding to NS pole pitch of a rotator 7 it 
serves as a full-pitch-winding line, and can take out a big output. Moreover, since the opening dimension of opening 15b of 
slot 15a is constituted smaller than the slot-width orientation dimension of a strand 30, while the elutriation of the strand 30 to 
the orientation inside of a path is prevented from slot 15a, the interference sound with the rotator 7 in opening 15b is also 
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reduced. 

[0044] Moreover, since bay 30b is formed in the rectangular section, when bay 30b is held in slot 1 5a, the cross-section 
configuration of bay 30 b is the configuration where the slot configuration was met. While it becomes easy to raise the space 

1 LZ I ^ e ,f! ran , d T Sl0t 15a by this ' ** heat transfer t0 a stator core 15 can be raised from a strand 30. Here, although 
™L u Z formed™ the rectangular section with the gestalt 1 of this operation, the cross-section configuration of bay 
30b should just be an abbreviation rectangle cross-section configuration where the slot configuration of an abbreviation 
rectangle cross section was met. This abbreviation rectangle configuration may be not only a rectangle but a square the 
side Sf consisted of a flat surface of four sides, and a round angle, the ellipse which made the rectanguW shorter 

[0045] Moreover, since the strand 30 is formed in the rectangular cross-section configuration, the heat sinking plane product 
from turn section 3 0b which constitutes a coil end becomes large, and generation of heat of the polyphase stator winding 16 
radiates heat effectively. Furthermore, while the opening between turn section 30b can be secured and draft of the cooling 
sty le into a coi and group 16a, and 16b is enabled by arranging the long side of the rectangular section to the orientation of a 
path, and parallel, the draft resistance to the orientation of a path can be reduced. Here, although bay 30b shall be formed in 
the rectangular section with the gestalt 1 of this operation, the cross-section configurations of bay 30b should just be 
fn^T 1 ?! 1 ° n flat confi S urations > su ch as not only the rectangular section but a prolate-ellipsoid cross section 
[0046] Moreover, the number of magnetic poles of a rotator 7 is formed by 16, and 96 slot 1 5a is formed by angular pitches 
stator core / 15 ]. And since the wave motion volume of the coil 30 is carried out to slot 15a for every six slots, the pitch of 
the slot to which the wave motion volume of the coil 30 is carried out is a pitch corresponding to NS pole of a rotator 7 
Thereby, the maximum torque comes to be obtained and a high increase in power can be realized. Moreover even if the 
clearance between turn section 30a which turn section 30a adjoins since the insulating coat is covered becomes narrow the 
shunt between turn section 30a is suppressed. Then, also to the stator core 15 in which 96 slot 15a was prepared, insulation 
can be secured and the po yphase stator winding 16 can be looped around. Moreover, as shown in drawing 4 three stator 
winding groups 161 constituted by connecting the 1st or 4th coil 31-34 in series are star-type-con nected at a t ime 2 sets of 
three-phase-circuit stator winding groups 160 are constituted, 2 sets of three-phase-circuit stator winding groups 160 are 
connected to a rectifier 12, respectively, and the output of two more rectifiers 12 is connected in parallel Thereby the 
,wL C ^f? ° UtPUt ? three -P hase - circuit stator win ding group 160 of 4 turns can be compounded and taken out, and the 
shortage of power generation ,n a low rotation region can be canceled. Moreover, since there is no influx of the current to the 
ftl H mU ^ / ^ a ^ ayation of a coil is not bro «gl«. Then, the temperature of a polyphase stator winding 

falls, a degradation of an insulating coat is suppressed, and insulation improves remarkably 

[0047] moreover -- since two strand groups 35A and 35B which consist of a successive line are arranged in two trains and it 
can insert in slot 15a of a stator core 15 - many conductors - compared with the conventional technique which irTrts one 
segment 54 at a time in a slot, workability can be raised remarkably Moreover, when increasing the number of turns of a 
polyphase s ator wmdmg, it can correspond easily by looping around in piles the strand group 35 (35A, 35B) which consists 
of a successive line, as bay 30b is arranged face to face. Moreover, the stator 8 by the gestalU of his ^M^^lt 
\ t IZtl* r e °/^ ectan g ular P^piped the strand group 35 which consists of a successive line from opening 

Canton l£ ST I ^ T 3 „ T^* "* ^ PP ° dUCC * ^ ^ the dimellsion of °P*™g 36b 

sIImZ^VLTu 6 than ^ Sl u' Width teChniqUe dimensi0n ° f a strand 30 > insert ion workability of the 

I I- raiSed Mo / eover ' i ? mce the °P enin S dimension of opening 36b can be made smaller than the 
slot-width technique dimension of a strand 30 by fabricating an iron core 36 annularly, a space factor is raised and an output 

S ^ • Furthermore > the Productivity of a stator is not reduced even if the number of slots increases 
[0048] Moreover for a coil and the groups 16a and 16b, the interference sound between the cooling wind, the coil, and the 
groups 16a and 16b which were formed by the fan 5 of rotation of a rotator 7 since the height was low and there were also few 
oints is the parvus The configurat,on of both coils and the groups 16a and 16b spreads abbreviation etc., and since the fan 5 
windW t " t of a rotator 7 both coils and the groups 16a and 16b are cooled with a sufficient balance, and stator 

winding temperature is reduced uniformly and greatly. Here, a fan 5 does not necessarily need to prepare in the ends of a 
rotator 7 and should just prepare in consideration of the arrangement position of a stator winding or a rectifier which is a big 
heating element . For example, it is good to arrange a fan in the edge of a near rotator at which the coil end of the stator 
winding which is the greatest heating element is arranged to the discharge side of the fan with a large cooling rate, and the 
enle^lTnS ' MoreOVer i Smce a P uHe y » usuall y connected with a crankshaft through a belt when attached in a vehicle 

^of^S^^Tf I r m ai !. antl - pU " ey . Slde , S ° * at a fan ' s C00lin S issue wind may not influence a belt. In addition, 
of the presser-foot-stitch-tongue-like magnetic pole of a rotator also has a ventilation operation, and can be used as a 

cooling mcEins. 

[0049] Moreover since the inclination orientation of the strand 30 which constitutes the coil and inner circumference side of 
groups 16a and 16b is parallel, shaft-orientations flowing within a case 3 circles along with the inclination of a strand 30 
Thereby, shaft-orientations flowing produced by rotation of a rotator 7 is controlled. That is, if the strand 30 which constitutes 

,f a C rlTr^ZT U u J 6 " 06 t S1 ? ° f f ° U ? S 163 and 16b indines in the synthetic orientation of the hand-of-cut component 
of a rotator 7, and the shaft-orientations flowing component of the cooling style, shaft-orientations flowing of the cooling style 
will be promoted Thereby, since the rotator coil 13 is cooled efficiently, the temperature of the rotator coil 13 falls field 
current becomes large and the enhancement in an output can be desired. In this case, since the strand 30 which constitutes the 
coil and inner circumference side of groups 16a and 16b inclines along with a shaft-orientations flowing component, the wind 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cg 



noise by interference is also reduced. On the other hand, if the strand 30 which constitutes the coil and inner circumference 
side of groups 16a and 16b inclines in the synthetic orientation of the hand-of-cut component of a rotator 7, and the 
anti-shaft-orientations flowing component of the cooling style, shaft-orientations flowing of the cooling style will be reduced. 
Thereby, the air capacity of the discharge side of the orientation of a path increases, and the cooling nature of the coil end 
arranged at the discharge side improves. 

[0050] Moreover, since the shaft-orientations length of the stator 8 containing the coil end is smaller than the 
shaft-orientations length of field cores 20 and 21, a miniaturization is realizable. Moreover, while a draft resistance becomes 
remarkably small and a wind noise is reduced since there is no coil end in a fan discharge side when the fan 5 is formed in the 
both ends of a rotator 7, the temperature rise of the objects with built-in cooling, such as a rectifier 12, can be stopped. 
[0051] Moreover, it has two three-phase-circuit stator winding groups 160 corresponding to the slot enough which it is 
equivalent to every **** enough, and the number of slots in which the polyphase stator winding 16 is held is 2, and is 
equivalent to every ****. By this, near of the magnetomotive-force wave can be carried out to sinusoidal type, a harmonic 
content can be reduced, and the stable output can be obtained. Moreover, since the number of slot 15a increases, the teeth of a 
stator core 15 become thin, the magnetic leakage in the presser-foot-stitch-tongue-like magnetic pole 22 which counters, and 
Copyright (C); 1998,2000 Japan Patent OfficeD decision of rejection] Ds ion of rejection orDe 15 and have insulating films, 
corresponding to slot 15a so that slot 15a increases, a coil and the thermolysis nature of a group improve. Moreover, since slot 
15a and opening 15b are arranged by 30-degree regular intervals by the electrical angle, the magnetic throb which is' the cause 
of the exciting force of a magnetic ambient noise can be reduced. 

[0052] Here, the property of the AC generator for vehicles by the gestalt 1 of operation is measured, and the output 
characteristics are shown in drawing 15 as a solid line. In addition, the rotator 7 and the stator 7 are produced on condition 
that the following. 

(1) 16 poles and iron core length used [ the number of poles ] for the rotator configuration rotator 7 that 56mm and whose 
outer diameter are phi 105.3mm. 

(2) Constitute the stator configuration stator 8 from a cylinder-like stator core 15 and a polyphase stator winding 16 which 
consists of 2 sets of strand groups 35 (35A, 35B), the shaft-orientations length of a stator core 15 is 36mm, and the stator 
length containing a coil end is 50mm. By the electrical angle, 96 slot 15a is 3.75 degree pitches equivalent to 30 degree pitch 
and is prepared in the stator core 15 at equal intervals. About the shape of an abbreviation rectangle with the side face parallel 
[ each slot wall configuration ], nothing and its side face width of face are 1.9mm, and depth is 1 1mm. Moreover, opening 
width-of-face 1 5b is [ the orientation thickness of a path of 3,6mm and a teeth point of 1 .2mm and the core back ] 0 4mm 
*!fi lerm ° re ' the insulator 19 of 140 Urometer ** is infixed between slot 15a and the strand 30. It is what carried out baking 

of it after the stator core 15 inserted the cylinder-like iron core 37 in the cylinder-like periphery iron core 38, and was 
unified, and an outer diameter is formed in phil36mm and the bore is formed in phil06mm. And the iron core 37 carried out 
the laminating of the SPCC material of 0.35mm of board thickness, rounded off the iron core 36 of the rectangular 
parallelepiped which carried out laser welding of the periphery section, and produced it, carried out laser welding of the 
edges, and produced them. Here, the width of face of 2.0mm and the core back of the opening width of face of opening 36b of 
slot 36a of an iron core 36 is 1.0mm. Moreover, it has been 0.5mm in depth and ** 36c is prepared in the center of slot 36a so 
that it may be easy to carry out rounding-off molding to the core back section in slot 36a. On the other hand the periphery 
iron core 38 carried out the laminating of 0.5mm of board thickness, and the SPCC material with a width of face of 2 6mm 
rounded off the layered product which carried out laser welding of the periphery section, and produced it, carried out laser' 
welding of the edges, and produced them. Moreover, lead-wire material with 1.4mm [ in thickness ] and a width of face of 
2.4mm was used for each strand 30 which constitutes the strand group 35. In addition, the corner has become in R 
configuration of 0.4mm. 

[0053] Gestalt 2. view 16 of operation is a plan explaining the connection status for one phase of the stator winding in the AC 
generator for vehicles concerning the gestalt 2 of implementation of this invention. In drawing 16 , stator winding group 161A 
for one phase consists of the 1st or 4th coil 41-44 which consists of one strand 40, respectively. The copper-wire material 
which has the rectangle cross section by which pre-insulation was carried out, for example is used for a strand 40. And from 
No. 1 of the slot number to No. 91, a wave motion volume is carried out and it is constituted so that the 1st coil 41 may take 
one strand 40 every six slots and may take a 1st position [ the periphery side in slot 15a to ] side, and a periphery side to the 
4th position by turns. From No. 1 of the slot number to No. 91, a wave motion volume is carried out and it is constituted so 
that the 2nd coil 42 may take a strand 40 every six slots and may take a 4th position [ the periphery side in slot 15a to ] side 
and a periphery side to the 1st position by turns. From No. 1 of the slot number to No. 91, a wave motion volume is carried' 
out and it is constituted so that the 3rd coil 43 may take a strand 40 every six slots and may take a 2nd position [ the periphery 
side in slot 15a to ] side, and a periphery side to the 3rd position by turns. From No. 1 of the slot number to No 91 a wave 
motion volume is carried out and it is constituted so that the 4th coil 44 may take a strand 40 every six slots and ma'y take a 
3rd position [ the periphery side in slot 15a to ] side, and a periphery side to the 2nd position by turns. And in each slot 15a a 
strand 40 arranges the longitudinal direction of a rectangle cross section in the orientation of a path, and is arranged together 
with [ four ] one train in the orientation of a path. 

[0054] And edge 41a of the 1st coil 41 which extends from No. 1 of the slot number to the end side of a stator core 15, Edge 
44b of the 4th coil 44 which extends from No. 91 of the slot number is joined, edge 44a of the 4th coil 44 which extends from 
No. 1 of the slot number further, and edge 41b of the 1st coil 41 which extends from No. 91 of the slot number are joined and 
the coil of 2 turns is formed. Moreover, edge 42a of the 2nd coil 42 which extends from No. 1 of the slot number to the other 
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end side of a stator core 15, Edge 43b of the 3rd coil 43 which extends from No. 91 of the slot number is joined, edge 43a of 
the 3rd coil 43 winch extends from No. 1 of the slot number further, and edge 42b of the 2nd coil 42 which extends from No 
91 of the slot number are joined, and the coil of 2 turns is formed. 

[0055] Furthermore, the fraction of the strand 40 of the 2nd coil 42 which extends to the end side of a stator core 15 is cut 
from No. 61 of the slot number, and No. 67, and the fraction of the strand 40 of the 1st coil 41 which extends to the end side 
of a stator core 15 is cut from No. 67 of the slot number, and No. 73. And amputation stump 41c of the 1st coil 41 and 

am A^ atl °^TI' 42 ° ° fthe 2nd C0il 42 are joined ' and stator windin § g rou P 161A for one P^se of 4 turns to which the 1st 
or 4th coil 41-44 was connected in series is formed. In addition, the joint of amputation stump 41c of the 1st coil 41 and 
amputation stamp 42 c of the 2nd coil 42 crosses, it becomes a connection connection, and 4 Id of the amputation stumps of 
the 1 st coil 4 1 and 42d of the amputation stumps of the 2nd coil 42 serve as lead wire (O) and the neutral point Oi) 
respectively. Every one slot 15a looped around a strand 40 is shifted similarly, and stator winding group 161 A for six phases 
is formed. And like the gestalt 1 of the above-mentioned implementation, stator winding group 161A is three-phase-circuit 
every j-star-type-connected, 2 sets of three-phase-circuit stator winding groups are formed, and the three phase each stator 
winding group is connected to the rectifier 12, respectively. It connects in parallel and the direct-current output of each 
rectifier 12 is compounded. 

[0056] | Subsequently it explains concretely, referring to the drawing 17 or the drawing 22 about the assembly technique of 
stator 8A^ First, the strand 40 of 12 long pictures is bent and processed, and as shown in drawing 17 , the small strand group 
45 is produced. Each strand 40 is bent and formed in the flat-surface-like pattern with which bay 40b connected bv turn 
section 40a was arranged by six slot pitches (6P) as shown in drawing 18 . and adjacent bay 40b - turn section 40a - 
width-of-face (of a strand 40 - it is shifted by W) Two strands 40 formed in such a pattern are shifted 6 slot pitches (6P) as 
shown in drawing 19 , the small strand pair arranged in piles shifts one slot pitch of bay 40b at a time, and six pairs of small 
strand groups 45 are arranged, and are constituted. And six edges of a strand 40 have extended at a time on botii sides of the 
45 and is'ar^ged ^ M ° re ° Ver ' tum SeCtion 40a aU ^ s amon 8 the both-sides section of the small strand group 
[0057] Subsequently, although not illustrated, the strand 400 of 12 long pictures is bent and processed, and a large strand 
group is produced. Each strand 400 is bent and formed in the flat-surface-like pattern with which bay 400b connected by turn 

fnn k Tl WaS 8ed n h 7 S1 ? Sl0t pitch6S (6P) as shown m d"wi°g 20 • And adjacent bay 400b is shifted by turn section 
400a by the twice [ about ] (2 W) of the width efface of a strand 400. Moreover, the bore of turn section 400a is ftZed £ L 
outer diameter (D) and abbreviation EQC of turn section 40a of a strand 40 which constitute the small strand group™ 
strands 400 formed in such a pattern are shifted 6 slot pitches (6P), as shown in drawing 21 , the large strand pair arranged in 
piles shifts one slot pitch of bay 400b at a time, and six pairs of large strand groups are arranged, and are constot™ „d s " 
edges of a strand 400 have extended at a time on both sides of the ends of a large strand group. Moreover, turn section 40Oa 
4oTnHTf± e T h 'f GS SeCtl ° n ° f 3 ta *L rtB ' nd *™P> and is "nuigpd. m addition ,1 strand 400 is the same as a strand 
ta'^i? f g T gr ° UP f const f ted hke rae sma11 a™nd g™up 45 except for the point that the path of turn section 
400a differs from the amount of gaps of bay 400b. 

[0058] Subsequently, the small strand group 45 constituted in this way is inserted into a large strand group, and a double 

Z tSZrtL°T i l thlS ^ 5 the A° Uble Strand gr ° UP ' aS Sh0Wn in drawi ^ 22 ■ *»» section 400a is arranged so 
that turn section 40a may be surrounded, and bay 400b is arranged at the both sides of two bay 40b. In addition, drawing 22 
^ *e important section of the 1st which constitutes the stator winding group for one phase, or 4th coil41-4 4. * 

4O0b I ±T! y ' S Ulu l f t !f ted ' Sl0t 15a ° f&n iron core 36 is e 1 ui PP ed with an insulator 19, each bays 40b and 
400b of a double strand group are pushed into each slot 15a, and an iron core 36 is equipped with a double strand group 

tna^f/' "I 11 ™ V ft- m T C T 36 With an imulat ° r 19 ' 311(1 four ba y s 40b and 400b of a strand 40,400 are contained 
K? ,h mentation of a path ,n slot 15a. Then, an iron core 36 is rounded off, the end faces are made to contact 

drawing 16 , the edges of each strand 40,400 are connected and polyphase stator winding 16A is formed. Then; it is inserted 

lawZZT 7 rif p^ ****'T t6S ^ the Perfphery lr °" Core 38 of thelhape of a cylinder which comes to ' 
carry out the laminating of the SPCC material, and stator 8A is obtained. 

T ^ S ' in c ° nst i tuted stator 8A > each strE > n d 40,400 which constitutes the 1st or 4th coil 41-44 extends from one slot 15a 
lo 7ntn* ft **« e **° f f ,T C A ° r ! I 5 ' md the Wave m0ti ° n V0lume is l0 °P ed t* 0 ™* Jt so th at it may be turned up and it may 
t? t ff 15a u And f 16 SeCtlODS 4 ° a and 400a of the strand 40 ' 400 extended a nd turned up at the end-face 
side of a stator core 15 form the coil end Consequently, in the ends of a stator core 15, the turn sections 40a and 400a are 

™ rF-L y ? 6 ? P 6 f ° n ' ^ tUm SeCti0n 4003 forms a coil and the ^"P 5 16a and 16b, as turn section 40a is 
surrounded. Therefore, also in the gestalt 2 of this operation, the same effect as the gestalt 1 of the above-mentioned 
miplementation is done so. Moreover since according to the gestalt 2 of this operation the turn sections 40a and 400a lap, it 
becomes two-layer and it is arranged by the hoop direction, the distance between in [ although it becomes high 1 duty 1 hoop 
direction turn section 40a which is a strand 40, and 400a becomes large, and a coil and a height can prevent t shunt acddL 
between strands. Moreover, since the insulating coat is covered, the turn sections 40a and 400a can secure insulation, can 
narrow distance between turn section 40a and 400a, and can attain high ****-ization of a strand 40 Moreover when 

™ S ,!v ? 6 J*" ° f a P°?yP has ? st f tor windin S> j t can correspond easily by looping around in piles the strand 

group which consists of a successive line in the height orientation. 

[0061] The cross section showing the AC generator for vehicles which gestalt 3 . view 23 of operation requires for the gestalt 
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3 of implementation of this invention, The perspective diagram showing the stator to which the AC generator for vehicles 
which drawing 24 requires for the gestalt 3 of implementation of this invention is applied, The perspective diagram showing 
the important section of the rotator to which the AC generator for vehicles which drawing 25 requires for the gestalt 3 of 
implementation of this invention is applied, The perspective diagram explaining the structure of a rotator where the AC 
generator for vehicles which drawing 26 requires for the gestalt 3 of implementation of this invention is applied, The circuit 
1 4 f nerat ° r fOT 7 eh ! cle « which drawjn__27 requires for the gestalt 3 of implementation of this invention, and 
the draw.ng28 are drawings explaining the structure of a stator core where the AC generator for vehicles concerning the 
gestalt 3 of implementation of this invention is applied, and (b of (a) of drawing 28 ) of the side elevation and the drawing 28 
is the rear view. In addition, as for drawing 24 , lead wire is omitted — ™ 8 

™W»«J^ AC 8C f ? ^ a l Sh ° Wn ? f awi "S 23 ' a fan 5 is formed onl y in the ed 8 e of ^ar ** of a rotator 7, and stator 
8B 1S attached in contact w.th the case 3 through the insulating resin 25. As for this insulating resin 25, the epoxy resin fbase 
resin) and thermal conductivity of 0.5 (W/mk) mix [ thermal conductivity ] the alumina of 3.5 (W/mk) at a rate of 14 A 
mould is carried outto one and stator 8B consists of an insulating resin 25, as the coil and the groups 16a and 16b of " 
polyphase stator winding 16B around which stator-core 15B was looped are shown in drawing 24 . And polyphase stator 
winding 6B is equipped wrth 2 sets of three-phase-circuit stator winding groups 165 which carry out altLatinJcuSnt 
connection of the stator winding group 166 for six phases of 2 turns which come to connect the 1st and 2nd coil 3™32 in 
series, respectively, and were produced. Moreover, the magnet member which made two permanent magnets 26 the counleS 
prepared ,n the side face of the presser-foot-stitch-tongue-like magnetic poles 22 and 23 at the rota to7S Is, * show! in 
the £h|w_n__21 and the draw,ng26 , it is constituted so that the permanent magnet 26 of a configuration in alignnL Zh he 
side face configuration of the presser-foot-stitch-tongue-like magnetic poles 22 and 23 may be enclosed from a 
presser-foot-stitch-tongue-like magnetic pole bore side by the magnet attachment component 27. The ferrite magnet with a 
thickness of 2mm ,s being used for the permanent magnet 26 used with the abbreviation trapezoid in alignment S me side 
face configuration of the presser-foot-stitch-tongue-like magnetic poles 22 and 23, and it has set the anSopic mlgne! which 

lS 2X0^3 , a L S 5°^ in draWi "* 27 1* 6 , Stat °^ f ndiDg & ° UP 166 f ° r a Phase circuit of 2 w hich connect the 
1st and 2nd coil 3 1 and 32 in series, respectively, and become is star-type-connected, 2 sets of three-phase-circuit stator 
winding groups 165 are constituted, 2 sets of three-phase-circuit stator winding groups 165 are connected t^TSSfu 
respectively and circuit arrangement are carried out so that it may connect in parallel and the output of each rectifier 12 may 
be compounded. Furthermore, the neutral point of star type connection of the three-phase-circuit stator wmding ™ 1 65 Is 
connected to the rectifier 12. Moreover, as shown in drawing 28 , slot 36a is prepared in 30 degree pitch by the electrical 
ang e, and ,ron core 36B of a rectangular parallelepiped is prepared so that the electrical angk/and the 24 "degree dSrical 
angle whose opening 36 b .is 36 degrees may be taken by turns. Thereby, the phase contrast of 2 sets of three-phase-cS 
stator winding groups 165 becomes 36 degrees. In addition, with the gestalt 1 of the above-mentioned implemen ation the 
fc^*^ ° f 2 SCtS of three -P h ^e-circuit stator winding groups 160 becomes 30 degrees m P™*tion, the 

[0064] In addition since the gestalt 3 of this operation and the number of turns of a stator are considered as two turns whose 
space factors wrthm a slot are the maximum and the number of turns of the **** minimum in this coil structure the ouZT 
occurrence rotational frequency of a generator will be late, therefore an output will be insu ficTent in a g"«Sa 
frequency with the low-speed rotation to 2500rpm. While intervene the rotator pie^foot^^tongLSSSKoIe 
22 in order to compensate this, and a permanent magnet 26 is made to intervene among 23, leakage flux inX meanlme ° S 

38 T 'T f/ b °r e ind , UCti ° n P0W is ° btained ' at the time of low " s P eed Nation the mitoSSJof 
the field current to a field co.l ,s carried out, and the temperature of a stator or a rectifier is held down to the allowed value bv 

Z Pr inr 8 T bey ° nd , the ne6d With , reStfictin S field current c ™sely at the time of the high speed 0S0O of more 

JoSiS 

S 0 5 0 bv Eo'ttti 6 iK t ar t aCter !t iCS in ^ ^ 8 , enerat ° r f ° r VehideS by the gestalt 3 of this °P eration are shown in drawing 
15 by the dotted line, in rotational frequency [ of the generator which an impedance is markedly alike with the stator 

00™^ C ° PPer l0SS reducti ° n 1 althou Sh the gestalt 3 of drawing 15 to this operation has atooSU 

^/Z7uTZlZ en 7 T P T d th t geStalt 1 ° f above-mentioned implementation / by the formation of 2 
turns /, and heat-conduction structure, the output characteristics have started abruptly since it is low and is equivalent to idle 
rotation of a vehicle engine ] 2000 - 2500rpm, and high-speed 5000rpm, it has farexceeded the ges alt 1 ofopvxZ 
0066] | According to the configuration of the gestalt 3 of this operation, the output at the time of low-speed roSonTs 
securable by carrying out the maximum supply of the field current which supplies a magnetic field to Zmlmetevole of a 

ITZ b T W ired i° W - SP t d r °f i0n ° f / n ° UtpUt ' and interVenfal S a P ™ e nt ^ b ^ee" m ag 3 S of a 
rotator. Therefore, the number of turns of a stator can be considered as two minimum turns, the temperatoe of the stator coil 
of the maximum exoergic section can be reduced, a loss of a stator can be suppressed, and he output and luminous efficacy of 
a generator can be improved. On the other hand, since the neutral point of th'star-typ^ ° f 
wmding group 165 is connected to the rectifier 12, when a generator is a high rotational frequency, n^^££o* 
more effigy than a neutral point voltage. Moreover, also in cooling nature, since the member with thermal conductiX 
htgher than the base resin of the resin is mixed and the resin 25 which it has to a stator coil end is contacted bv the bracked it 
can carry out heat conduction of the heating value of a coil to a low temperature bracket, and can reduce the tLperatoe of a 
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coil. In addition, you may reduce temperature further by making a COL and a resin into a configuration like a cooling fin 
Moreover, since turn section 30a has the insulating coat, as a member mixed in a base resin, the material of the high thermal 
conductivity which has electric conductivity can be used, the thermolysis nature of a resin 25 and thermal conductivity can be 
raised, and coil temperature can be reduced. In addition, since a bracket is grounding, although it is usually necessary to 
maintain a certain amount of [ a stator winding ] distance for insulation as an accompanying effect by closure of a resin by 
closure of a resin, the distance for insulation is made short, and if ** is made to contact like the gestalt 3 of this operation it 
can miniaturize a generator. 

[0067] Moreover, since opening of the 1st, the 1st in which the 2nd coil group was inserted, and the 2nd slot was made into 
the pitch of 36 to 24 degree by the electrical angle as a cure against a magnetic ambient noise in order to suppress the 
magnetomotive-force harmonic content of a stator, the 5th harmonic content has been reduced. In addition such 
irregular-pitch-izing of a hoop direction does not have the equal size of teeth, and since it becomes the teeth of a super-thin 
configuration, the teeth rigidity of a hoop direction becomes remarkably small, therefore, a conductor like before - 
incurvation formation of the hoop direction of a segment was made to transform teeth, and had caused aggravation of an 
output and a magnetic ambient noise since it is inserted from the orientation of a path in the case of the continuity volume of 
this configuration - especially ~ machining nature - a bad influence - ****** - there are also nothings 
[0068] as mentioned above, since according to such a configuration cooling nature was boiled markedly and the magnetic 
ambient noise was improved according to a reduction and a loss reduction of a stator, and the heat-conduction structure of a 
resin, boiling coil machining nature markedly and raising it, the fan by the side of an anti-rectifier could be abolished 
ilat-ization of the coil end by the resin was also applied, and interference sound was also able to be boiled markedly and was 
able to be reduced J 
[0069] In addition, when output occurrence rotational frequencies run short, the series connection of 2 sets of 
three-phase-crrcuit stator winding groups may be carried out, and you may make it rectify by two turns of the configuration of 
the gestalt 3 of the above-mentioned implementation, thus, the conductor held in the slot - the case where number of turns run 
short to a required output - a twice as many conductor as this - it can consider as a number Moreover, although it constitutes 
from the gestalt 3 of the above-mentioned implementation so that a coil and a group may be closed with a resin 25 you mav 
cany out the resin seal also of the passage connection section and the neutral point bond part which project several places to a 
coil end similarly. Since according to this configuration molding fixation is carried out while the insulation of these 
connections is secured, occurrence of the open circuit by vibration is lost and a quality improves 

[0070] In addition, with the gestalt of each above-mentioned implementation, although the fan 5 shall be arranged in a case 3 
a fan may prepare so that it may rotate with rotation of a rotator the outside of the AC generator for vehicles Moreover 
although the gestalt of each above-mentioned implementation explains the thing of four turns and 2 turns, when a low-speed 
output is demanded further, it is good also as six turns and eight turns. Even in this case, it can correspond only by inserting a 
*S gr0 u P u m a St£ ? r ^° re in pUeS ' n the orientation of a path. Of course, the odd numbers of turns are sufficient. Moreover 
although the gestalt of each above-mentioned implementation explains as what is applied to all wave node volume generators 
you may app y this structure to a short-pitch-winding (they are not all wave node volumes) generator. Moreover with the ' 
gestalt of each above-mentioned implementation, a rotator coil is fixed to a bracket and it can apply also to the AC generator 
for vehicles of the type which supplies a rotation field from an air gap. Moreover, with the gestalt of each above-mentioned 
implementation, although the number of slots of a stator was used as 96 slots to the number of magnetic poles of 16 poles to 
the number of magnetic poles of 12 poles, you may adopt the slot of 120 to the number of magnetic poles of 72 slots and 20 
poles by the three phase circuit. Moreover, in ******** i, it is [ in the number of magnetic poles of 16 poles ] good T at 36 
slots and the number of magnetic poles of 20 poles ] in 60 slots in 48 slots and the number of magnetic poles of 12 poles It is 
suitable to multipolarize like the gestalt 3 of operation, especially, when there are few number of turns of a stator winding as 
two turns. Moreover although the periphery iron core of a stator core is constituted from the gestalt of each above-mentioned 
implementation as a layered product of SPCC material, a sheathing iron core may use the thing of the pipe configuration 
which is really an object. Moreover, after inserting a coil group in the slot of the iron core of a rectangular parallelepiped a 
manipulation fixture is pressed, a teeth nose of cam may be made to deform plastically from a path, and opening of a slot may 
be narrowed. Moreover, although the shaft-orientations length of the stator containing the coil end shall consist of the gestalt 
of each above-mentioned implementation smaller than the shaft-orientations length of a rotator, the shaft-orientations length 
ot the stator containing the coil end may apply this invention to the generator constituted more greatly than the 
shaft-orientations length of a rotator. In this case, since a coil end exists in a fan discharge side, the temperature rise of a stator 
can be stopped. 

[0071] Moreover, the same effect is acquired, even if it uses the rotator of SEIREN with a salient pole type magnetic pole 
and a mold, although the Laon Dell type rotator with a presser-foot-stitch-tongue-like magnetic pole shall be used with the 
gestalt of each above-mentioned implementation. Moreover, with the gestalt of each above-mentioned implementation, since 
it has a centrifugal component even if it is the axial flow fan and mixed flow fan which produce an axial flow component 
although the centrifugal fan shall be used as a fan 5, even if it uses an axial flow fan and a mixed flow fan, the same effect is 
acquired. Moreover, although there is a possibility that a part of insulating coat of the crowning of the turn section may be 
damaged, with the gestalt of each above-mentioned implementation at the time of molding of a strand group sufficient 
distance is secured to the crowning of the turn section of others [ crowning / of the turn section ], and there are few problems 
ot the shunt, moreover - since the stator winding for one phase is constituted from the strand group by the side of the inner 
layer of 2 turns, and an outer layer by the gestalt 1 of the above-mentioned implementation, respectively - the conductor of 
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fte strand group by the S1 de of a inner layer and an outer layer - a configuration and the cross section are changeable In this 
case ,t ,s better to make small the conductor of the strand group by the side of approaching the rotator from which high 
cooling nature is obtained us., a inner layer. According to this configuration, you may use the iron core area which is the part 

STir^f^ 1 c ° ndUCt T Slde Pr0duct reduced Moreover, the cost of the copper which is conductor material 

s reducible. Moreover, although a rectifier is arranged at an anti-pulley side and the fan is also stationed to the rotator S 
the gestalt of each above-mentioned implementation at the same side, you may station a fan to a pulley side. When there is no 
problem especially in the temperature of a rectifier, you may station a fan to an anti-pulley side. Since the draft resistance of a 
discharge side [ ventilation flue / of a fan ] for the height of the coil end of a stater being low is decreasing remariSTXte 
air capacity increases. Therefore, the physical relationship of a rectifier, a pulley, and a fan should just chLe Sptii 

ESS 1 ^ °Jm mStaUaU Z P °T 0n ° fa f Cngine ' a Wind noise and a ma S netic noise, and the temperature 

tatus of each part. Moreover, although a strand is made to estrange and it is made to form a coil with the gestalt of each 
above-mentioned .mplementation, since the strand has the insulating coat, it may fabricate a coil so that a strand may be 
completely made close. According to this configuration.-izing of the coil end can be carried out [ high-density ] further and a 
dimension can be made still small. Moreover, since irregularity decreases by making the opening between s^ds small a 
wind noise can be reduced further. Moreover, by the contact between strands, since synthesis of a coUbecoS hiST the 
shunt between the strands by vibration and with an iron core and also a magnetic ambient noise can be reSTed Moreover 
since the thermal conductivity between strands becomes good, the temperature of a strand becomes uniform and &e 

Sr 7A° P f a TZ ' S rC i UC , fUrther ' M ° reOVer ' With g6Stalt ° f each above-mentioned implementation, although the 
insulator is beforehand inserted in an iron core side, an insulator is beforehand twisted around the slot hold section of a strand 
group, and it may be made to insert in an iron core at the time of the insertion to the stator core of a strand group MorL ver 

be JSS^ST " 1 ? T ^ f * P aralIele PiP ed and a strand group is inserted from on^you Zy 

be made to hold an uisulator m a slot simultaneously. In this case, what is necessary is just to carry out the batch el minatZ 
of the proj ected insulator at a back process. Furthermore, you may carry out the mould of the slot hold section of a s™d 
group by he msulat.ng resin beforehand, in this case, mass-production nature is markedly alike and improved ^Moreover 
fronZ V 1 7 fy - ^ bak6d Z*l With * e g6Stalt ° f Cach ^--mentioned implementation after Eng 7a heathing 
Z 1 I T f T 1 C ,° re which rounded off and produced the iron core of a rectangular parallelepiped^ annular fron 
Zy bc ^Zt^ P ** ir ° n C ° re ° f 3 reCtangUlar P^P^d * P-ssed fit in a shewing iron core ™d it 

[0072] 



K ?h?rn 1 T w th M C inV ? n T 18 constltuted as mentioned above, it does so an effect which is indicated below 
[0073] The rotator which forms NS pole along with a rotation hoop direction according to this invention In the AC generator 
equipped with the bracket which supports the stator which has the polyphase stator winding with whM h smor cor bT 
±S ° W TT ™ gement wa ^arried out with this rotator, and this stator core were equ^ped, the above-men ioned 
w fZ'^f'i ^bove-mentioned stator The above-mentioned stator core is equipped with the layer-built iron coreTy which 
two or more slots prolonged in shaft orientations were formed in the hoop direction in the predetermined pitch the 

t ^'fT T P ° ly f h3Se , Stat ° r WmdiD8 A l0ng Strand is tumed U P out of the above-mentioned slot by Ae side of the end 
face of the above-mentioned stator core. Have two or more coils looped around so that a inner layer and an outer layer St 
be taken by turns in the slot depth orientation within the above-mentioned slot for every number of predetermined slots S 
they are set among both the end-faces section of the above-mentioned stator core. TY^bo^^S!^^£^ 
wh.ch the turn section of the above-mentioned strand turned up out of the above-mentioned slot conrttotoSTcTandt 
group together with a hoop direction, and constitutes the above-mentioned coil and a group has the insulating coat thenX 
principal part of a polyphase stator winding consists of a successive line - having - a conductor - sinw a EfrStoblv 
cut down compared with the case where a segment is used, while the outstanding insulation is ^eZ^ZlllnS^d 

S?£2!S! T0 T- 18 rCd r d M ° re0Ver ' SinCe 3 COil end Can be made high-density, a coil and a he ght nTSeZ Z 
it excels m space efficiency Moreover, the leakage reactance of the coil of a coil end can decrease and an output and 
luminous efficacy can be raised. Moreover, there is no malacia of the conductor by welding, the rigidity as a Sor"s raised 
and a magnetic ambient noise can be reduced, moreover, the conductor of the masses which were Ld coiiSo^fSce 

SslinToT ?r °w S ° f 3 Segment " ° mitted ' WOrkabiHty impr ° VeS remarkab, y ^rthermore, since the turn section ha 
trie insulating coat, insulation improves remarkably. 

[ °?? n ] *T e ° Ver ' the ab °ve-mentioned strand - the above-mentioned slot - respectively - alike - the slot depth orientation 
- a 2n - every - since it is arranged and the turn section of the above-mentioned strand is arranged by the hoop direction 
Seen Th^TV ^ * ^ l0W "* * eXCdS in Space effidenc y ^hermore, finceLlnsZion 

carbeatta.neT * * ^ " the adj ° ining Sections ' high 'Nation of a coil 

l°f 2 5 n ] r r . e e ° v V e ^ the :" b rf;r nti ° ned . ^1" ? e ^v"™?™** ^ - respectively - alike - the slot depth orientation 
a 2n - every - since it is arranged, and the turn section of the above-mentioned strand laps with n layers and is arraneed 

S6CUred — ' f * ~ dista - b ^een the adjoining turn sections, high 

[0076] Moreover, since the above-mentioned turn section which constitutes one [ at least ] coil and group of an edge of the 
above-mentioned stator core is formed in the hoop direction at the abbreviation same configuration the frreglrit! f of the 
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21k? 6 turn section decreases and it excels in space efficiency. Moreover, leakage inductance is equal and the 
able output is obtained. Furthermore, generation of heat is equal and becomes uniform [ temperature ], the temperatoe of a 

mn77^ 8 f3llS ' 3 de § radation of an insulatin S coat is stressed, and insulation improves remarkably. 

[0077] Moreover in one [ at least coil and group of an edge of the above-mentioned stator core, since the space between the 

JSETS^?" 1 S6C . tl0nS WhlCh ad lr 3 h °° P direCti ° n iS formed in the abbreviation identity, a coolingwind dS 
c^lZi l deST 'T 0 ^- r t ° re ° Ver ' ^ tem P erature Polyphase stator winding falls by enhancement in 
rll?!^, ' a de ^ adatl ° n <> f ^ insulating coat is suppressed, and insulation improves remarkably. Furthermore a draft 
resistance is equalized by the hoop direction and a wind noise is reduced "ore,aararc 
Si?°r Ve u Sin ° e " haS ^ re fP ectivel y et l ual thermolysis section of the above-mentioned turn section which 
constitutes the above-mentioned coil and a group, a polyphase stator winding comes to have the equal thermolysis section 
corespondmg to a slot. Smce a thermolysis balance is good, temperature becomes uniform by this and a loSa coU 
VZIT 5 : T"*. * l™ous efficacy improve. Moreover, generation of heat is equal, and becomes uniform 
temperature ], and the temperature of a polyphase stator winding falls. Furthermore, when the temperature of a polyphase 
movers 6 m ll & de § radation of an insulatin g coa t ^ suppressed and insulation improves remarkably ^ 
C I 7™' f oss -sfction configuration of the above-mentioned strand is an abbreviation flat configuration 
Thereby, the space factor within a slot is raised and an output and luminous efficacy improve. Moreover me touch Sea of a 
sjand and a stator core becomes large, thermal conductivity is raised, and the temperature of a polypllsesmTwiZZ ms 
Moreover, the surface area of a strand becomes large, thermolysis nature is raised, and the temperaKf al^ZStor 
TupprefsS Furthermore > a move of the strand within a slot is prevented'and trauma rf m ZiSSSST 

H ^° r . 0Ver ' WWle shunt b6tWeen the sections is Panted certainly and high-reliability is acquired even if a 
minute crack occurs on an insulating coat since the turn section of the above-mentioned coil which cLtitutes S 

£HT; T d C °? T A a 8r ° UP iS 6qUipped With 3 resin ' a forei S n matter "d a water entry-ed are^ped Moreover a 
KKlT " P °H^ h r stat ™ din 8 certainI y ^ and the outstanding vibration resistance is obtained ' 
[0081] It is arranged in the one side of the above-mentioned stator, and connects with the coil edge of the above-mentioned 

a d 8 ; ^ u Cr WhiCh reCtifieS the alternatin S current out P ut from ^e above-mentioned stltor^ wmdmg to 

a d.rect current, moreover, the above-mentioned rotator The Laon Dell type rotor core which has two or more 
presser-foot-stitch-tongue-like magnetic poles which offer the above-mentioned N pole and the south pok S nee it cools 
when it has a cooling means to make a cooling wind draft in the above-mentioned bracket by rotS of Si ^ oStor aTd the 
above-mentioned coil a group, and the above-mentioned rectifier make the above-mentioned cooling wind dSt m the 
above-menfioned bracket While the interference sound with the cooling wind, the coil, and group Sd^^Sedin the 
presser-foot-stitch-tongue-like magnetic pole section by rotation of a rotator is reduced, a coil Jd XiZ I. lZ ne *aft 
resistance of the cooling style becomes small, and the cooling nature of a stator and a rectifier im^S^i he 
temperature of a polyphase stator winding falls by enhancement in cooling nature, a degradation of an insSml co'aUs 
suppressed, and insulation improves remarkably. msuiaung coat is 

[0082] Moreover, the above-mentioned cooling means is the fan arranged in one [ at least ] edge of the above-mentioned rotor 
core. Thereby, the configuration of a coil end is uniform and it is small, and since the cooling wind veh^TSSSe 
side becomes quick by using a fan, the interference sound with the cooling wind, the coil, and group which were SrXed bv 
the fan is reduced. Furthermore, while the temperature of a coil end falls, coil resistance LcoIe^S^ZC^vl 
m^M^L ^ ^ t e & a6at r u of ™ insula «"g coat is suppressed and insulation improves r^Sl^ 
[0083] Moreover the number of slots in which the above-mentioned stator winding is held is equivalent to every ** ** 
12 U £'o^ f \ T above - men tioned polyphase stator winding is equipped with the 1st polyphase coil group 
and the 2nd polyphase coil group corresponding to the slot enough which is equivalent to every **** a magneto^ 
wave can become close to sinusoidal type, it can reduce a harmonic content, and the stable output can IZZSTuorZt 
the number of slots increases, teeth can become thin, the magnetic leakage in the teeth between the Moreover, 
presser-foot-stitch-tongue-like magnetic poles which a rotator counters can be reduced, and throb of an output can be 
suppressed. Moreover, since the number of slots increases, the turn section also increases con«po^^^and the 
thermolysis nature of a coil end .mproves. Moreover, since the thermolysis nature of a coil end improves the temnTatoe of a 

fE^JTT™ W*' a de ^ radation of an insulati »g «>* ^ suppressed, and insulation in^«___S^ 
Furthermore although between the turn sections which the number of slots increases and adjoin becomes narrow s nee a turn 
has an insulating coat, the shunt between the turn sections is prevented oecomes narrow, smce a turn 

[0084] Moreover, the 1st rectifier with which the above-mentioned rectifier rectifies the alternating current output of the 

S&^teSS. the°In 1 ^ ? nCe * " C ° nStitUted f 1° ^ * ^ bC C ° mp0Unded a " d outpZZS^k the 

^S^^S^^^T^r^ T ° f th£ P ° lyphaSe C0U gr ° Up ° f the above 2nd and the above and 
1 1 1 I "1 a a I l P f u Q 2nd P ol yP hase C011 S rou P ar e rectified by the above 1st and the 2nd rectifier respectively 
It ,s stabilized and outputted w.thout affecting the output of a mutual polyphase coil group. Moreover so that a 'cZlm may 
flow mto a mutual phase and temperature aggravation may not be brought, since, the Lnperature 21 of a plphZ lZ 
winding is stopped, a degradat.on of an insulating coat is suppressed, aid insulation improves itnSk^.KnSSirSnco 

[0085] Moreover, the above 1st and the 2nd polyphase coil group are those by which three-phase-circuit connection was 



http://www4.ipdl.jpo.go.jp/cgi-bin/trari_web_cg 



earned out, respectively. Since opening of the slot which constitutes the slot group in which the polyphase coil group of the 
above 1st was inserted and opening of the slot which constitutes the slot group in which the polyphase coil group of the 
above 2nd was inserted are 30-degree electrical angles and are arranged at equal intervals The magnetic throb force which is 
the cause of the excitmg force of a magnetic ambient noise can be reduced. Moreover, since the turn section has an insulating 

m^AT SeCt i° n VlbrateS md * interferes mutuall y- the shunt between tam sections is suppressed. 

[0086 Moreover since the member with thermal conductivity higher than the base resin of the resin is mixed, while 
insulation of the above-mentioned resin which the above-mentioned turn section which constitutes the above-mentioned coil 
and a group has improves with a resin, without reducing the cooling nature of a polyphase stator winding irruption of a 
foreign matter is prevented. Moreover, the irregularity of a coil and the section is lost and a wind noise is also reduced 
Moreover, the insulation w.th the bracket and stator winding which are grounding is secured, distance of a bracket and a stator 
winding can be made small and a miniaturization is attained. Furthermore, since the turn section has an insulating c^at as a 
member mixed in a base resin, the member with the high thermal conductivity with electric conductivity can be uf ed now Ld 
of t^T™ T ° f ^ eS1 I 1S ra l Sed m ° re and Can St °P the tompenrture rise of a polyphase stator winding. A degradation 
seeded g g tem Perature rise of a polyphase stator winding is suppressed by this, L insulation* 

[0087] Moreover since the above-mentioned resin is contacted by the above-mentioned bracket, a miniaturization is attained 
Moreover, since heat conduction of the generation of heat of a polyphase stator winding can be carried out to a 

SSS 1 "" 6 f ^ T P ? ata ? ° f 3 P ° lyphaSe Stat ° r Winding falls > whiIe an 0Ut P ut can be ^sed, a degradation 
ot an insulating coat is suppressed and insulation improves. 



[Translation done.] 
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SSK#g 1 2 Sriio T!S»gfcS»£§ns fc t fc (c, -ec^A 
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1 2 

tetzJ: D . iteSjmsm 1 2 cot- h S^^tsit/ri^F 
il — ^ ] 8<0t-h^>-^ l 7^m^h.2ffrLTg£ 
♦t&*l!fc»S8L2 a £-» fcT(RV*&**l % 7 N 6 «0 
Wtci&r>TaEh.r«S(£»l 2fcJ:£»^.xP-^i 8£ 

ffiH^F&ife 1 6 eo U 3^i>-Hfli6b^ 

MBIfcrfcUT fi. y T y 5 nismicA: 9 , WSiumsm. 

10 ^vfrfateiftff 6^T*«1^F«* 1 6 co y o y hfinjco 
rj^f /uxy Ffl6a fcfcSIU SK»L 1 b i »)*WKc 

[0039] d tr. zcommcomm 1 1 i#ur % 

^ffiHI^^^ 1 6 1± 2 3 Wffi&fWm 160& 

mmmi 6 1 u» 1 ^^4^3 1-34 ttmsmet 

M3 0 5-6 J^o >y T-ftfcfcxc? <y M 5 al^c^^^igj^^ 

20 1 ms<?>&Mt 2#B«fii«tas(ctR4 «t 3 

*l30^6Xn 7 hft^n.y h l 5a|*I*e^Cfy h 

T««$#it^*. *34JJ:Wa54«l6 

32. 33. 34ii!t> l*£0*IS3 0^6Xo.y h 

i ^mmm^m 1 6 1 nmrnAmm 

3 1-34^^1^130 (jtRIR) fciO 
30 fmHtVZ\,^0)X\ W&m&f-S O^J; o tc, 

^r*«R*ftfir< x i£f8^±att^fL<|fti£$t 

>«|{3 0 at-«Jlg^tL-g.iOT. =f >f n^Jty H»l 6 a. 
1 6b<&U(t£S^Xr)9fUS|l^ff[4«R3 1-34 

I0040]i)t, a^iHymiGa. 16b(l 

^->^3 0a^M*^B2MLTfiim?*lT^^„ ^ 
tltci "5 . mttefX y b 5 4 5 4b Rdb^^ 

0 «ft-«S«*-er*ifc39*T*«. ^^r. n^ny^a 



1 3 

ZtLX^Z><ox\ *->m3 0 afctfgljHftg^gKSft. 
T . >«3 O a|ffl«Oie«tt*s«filS^LS. 

^->'«3 0a|5^|in»*»E<-«-4ifcj6£'c 

-Vffi 3 O a. R±OJfflfcWffljfcS#t4 . 
[ O O 4 1 ] 4*?>$fK3 0#*Xt?-y M 5 a |*J 

h'S¥ 1 6 a . 16b ^flftg^-g, ygf 3 0 
ih.a*rrtriC25lt-»as^<io-c^ 3^f;H>Hf 1 6 

<-C^^o ^C0SS«. 3^x^*»i6a. 16bfc 

[ o 0 4 2 ] . Ebt^frk l 5 asfffirflrcff 0 ig§ 
1 5 aftfcz^SrSJgfc LTffiaS^ut 2 OiOigSggS 3 0 

0 a i±W©{~«8R-^^j&T'g= « . -frLT, 

>-SP 3 0 a £*ft-~ffittHc»J&'9-& - fc -e. BP*, rj ^ )V 

-X>-HWl6a. 16bti|JW-8^yj30ai» 

6a. i6 b^mm&tz^hm^commmx. 

6fiJW, HMfFTta-f^lcipiea, 16b 

#£>*i&. ^~y»3 0 aj&tflttrrtrfejHuu *» 

*rCU£»T\ 3^XVKI16a, 16brtV«i 

*#®Sfc2tD. ?WiHfe&«iS*>&:h.*fcfcitE, maw 
Jfc. «-^->a53 0a*JlHg|^^K^j^^tLT^|Bl 

a v 1 6 b ^znn^imm>mmt . *h.tc <fc •? . - 

^fflEf^^SLl 6T'<7)M(1 #*->«3 0 a*»& 
^M2tl> §^m3^xy^i6a, 16 
b *»fe%WfclttSS^* i b fcfc 9 . £fflB9£?*Mk 1 

[0 0 4 3] ±Jfc, »S&3 0*m§l£it6XO-yf^.y 
"WiHTR? 7(ONSfc7 *-|C*fJ6 Lfc t^y ^-C^> § <5D 
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1 4 

v M 5 aOWPjW 1 5 bfJBHP ~Itfe6«3(aR3 OfUn 

N 1 5 a^^g^-|&n*j<HiKfO*M3 OcojUt/'Uit-^Mrh 
5*X& & 1 i> MPg|S 1 5 b TcOlBj!&^7 fc OT^fF 

[0044] 4^ Mgp3 0 b **sjs«Bfwfcyftes 
Lfct meat 3 o bemmmt&xu -v hmmz 

S^4£fc4ttl4. tit, .'»:«fe^fiIlT(i. 
■GK8K3 0 bs^^JBBfwic^StoCv** ^wfc LT 

isiKai3 0b(0Kra»Ki^ vmwmm&xvi 

[0045] »3 O^moBfBf^KtZJ^ 

b^^acSSiiBfc6t^S < * *) . r^ffllHSg-^^l l 6 co 

Sffiswt WtaiaK-* iir, ^-^3 0 bisko 
MR^VBftTS , a^x^Fffi 6a, l 6 b 

i me»3 o b ^«*^Kif®^^§a-r ^« *> 
(jot e^gi53 o bcommjmzte, Mumm 

30 [0046] 4fc, 0teTF7<7)Jl^*i 1 6 1\ 9 6ffi 

M 5a(;^#$^tl->^W\ ®jR3 0*fgS^§S 
1xhy.xi -y hCOtf <y f-*«ig<E^7 CON SffitC*t/35LJt tf 

J^KSrfK W£t5^&»Eg-r'&^ 4 *5t. ^-^3 
Oa«^#M8fe&«^S^aTV^cOT% BS^-T-g.^-V 
g|53 0a^co^|®^<^-oTi{ J . ^->gP3 0a^iO 
^^fil^-^ifL^. ^vTT. 9 6»D.XO-y M 5 a** 

■oMM*§H$#tT 2 3 ffllH^^!^ 16 0 

u 2«<o3ffls^?«iesii e oj&s-tnwiaEawi 

^Lft^JfJ^j ^J^LTBX 0 ffi-T- i: * S T# . 

ffiieiteJSTw^^ ^^i-r ^ £ t * * . 4 ^ 

0 SV^ffi^^tSS^^^gg^Ji^^v^^ ^g^r. 



1 5 

A . 3 5 B * 2 flf tZM*Xmi&Hk& 1 5 COX O -y M 
5 a fclff ATI § <?5T. ^iCCO^fr-fe^ ^ >- J- 5 4 £ 1 

*L<l&lJh5^S£fc^T# S„ tut. ^-fflias-^^S 
(35 A. 3 5 B ) £iimg|5 3 0b H±*ffl*t LT»* 

j£tttt«*&&&*tt»3 5£tt*fl«J^|>3 6cOXn-y 
h 3 6 a(2ggn*P3 6 bj&»<i>jfAU *<0^&&3 6 £- 
«Rte*UfrTfl=iWN& £ fc jJJTS £ . * £ T. JRfr 3 6 
«9gBP*3 6b«MtWl30«^D. y hfefriS 
^tfe Jfc 9 Al < iim&WT, $ttfF3 5 cofff 
A-m^tt£ £ £ t //T" # £ . »3 6^1ft 

(CJfiflW-4ifcTIBP*3 6 bO«|P^»*|ft3 00 
xr?. y hte^-^Si <TI^«T S t5WW/B 
#>t>tL, liiJj&liq±$1t&Zti)i'C$&„ ££>fcr. xn 
■y T- < £ r> X i> . ®^ o£gf£ £f£T§-£ ■& i 

J.0 048]£)t. 3^X>Kfl6a, 16b{i, 
«-£-gP&i!«5r^c0T. isnte^tOISpRteJ: 

16a. 16 b t CO(gcoT^#*M^V> 0 m^^)V^-y 
Fffl 6a. 1 6bCOJ^K^B^t<. J&~0. 7?V5 
^HFte^ycoMffiSEfclStf^tLTV^coT. WrM 
>"Ff¥l 6a, l 6b&J^yx&<}§$iiZti^ 
^H*fi«#%-t=. *vo. A§«Ki££*i&. ;;t. 

<. ^l=&^Si5«s:T*§S^^^ftMii£Ogaigf5« 

I- terou h 1 TSagSfL h ore. ^r>-co^ipffi 

Wm.-r&Zt&J:^. 3r:fe\ [III^co/ft:RJlffico^g|i& 

[0 0 4 9] sfcfc. 3>f;HyKfi 6 a. 16bcO|*l 
JSM£ffitStr§»i® 3 0 cOffifWfr^fr ^ot U£ 
COT. ^"-X 3 F^coWJr toffldtfimt 3 0 o 

>- h-fflf 1 6 a . 16 b^mm^mm-^mns o&m 
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1 6 

=?x«.cot. niter-a^n 3<?jssjg^T^o. mmmA 

>- h'P 1 6 a . 16b CO^fflJ^ffl^^^^ 3 0 

Srrftfg^x^Hc^Tffi^LTv^coT. ^F^fci^ffl 

«^fc««S*L*. — 6 a. 16 

b <ntmm*mm- %> mm. 3 o ^111^ Komwrfam 

T a -f ;Px>- Fco^aitt^J:^^^ . 
[0050] !t!t. r?-f ;px>- H Sr^jftH/g^ 8 cofjfi 
JifaMZ&tf-fl-a r 2 0 . 2 1 co«Wr(n|ft § i D ,Jn$ 
<^tni cot. ^fla^©ST* * . 4 fc . 7tV 

^I^^JCOfflRiiM- £S5^ h ZL t **T & S . 
[0051 ] sfcfc, ^fflBI^^mi 6^JRWS^«.x 
20 o y h^'^ffi^KS^ 2T* 0 . M&fBiS*: »?cO 

* i fc #T# . ffiMftA^-^(GNrc& . ggjg Lfii&Jj$: 
#«.Jli:^T^^, Xa-yM 5at^<^ 

<?>T. 5£0-r-Y— x^'SJ<<cD . *f|6]^ 

m«fi8ffi2 2 . 2 3fmcoy- -i -xftcomnmtimmz 

^<*S«i;. XOvhl 5att*fiSLT^— >-g&3 0 
ai>^<^r^coT. ^-f/^>-F^«JS3»tt3&>'(ftiJi§^i. 
30 £5t. Xo-y M 5 afciZXgHPgpi 5 b&WMft 

T3 0" cO^raPRTlB^I^^TV^cOT. ll^ffcojll 

^cojgiaT^^jssyiRiji^ffiMTt h . 
[oo52];;t. mmcomm 1 jet 
«a«#tt£Msgt. -f-com^tt^ai 5 ^^it>k 

■f". sflriJ, tEIfe7 L 7iJJ:t/|lI^7(±-Fieco^frTft^ 
<1) HKtFJSR 

6 mm. i^f^ 

3mmCOi,<?jS:ffl(,^^r„ 
40 ( 2 ) EIS^M 

35 (35A. 3 5B)/j^^«ftil6i: 
TIII^U E^-7^'^1 5CDtt*l*lIStt3 6mmT. 
=l-f /l-xv K 5t*tJfi9J£^IS3ti 5 0 mmT*> S . ®^ 
5lZi£^ 9 6McOXCfv M 5 a#fgft?3 
0° tr<y^fcrffia-r«,3. 7 5' tyf-CflPIBBWcRJt 

?^K£?irL. ^co(HB}<i{il . 9mm. Mft^ltl lm 

2 mm ^ *7*y ^ v 

0 i?{±3. 6mm. ^<-X^SaicO^|firff§fiO. 4 



1 7 

m mX'fo h . XB 7M 5at WM 30 t <7)|Sj 

(Cd 1 4 O juml¥C9-f >-i^ ? i Q-JFift^^tlX 

3 8 fcrjf A L?tf£. s> LT-Hfr-ft; Lfc i> 
^ 13 6mm, F*??!;^ 1 0 6mm(;»)K 

£*l-T^£« ^LT. M«3 7ll tmo. 3 5mmO 

s p c c^aja lt ^wimrnt: u-^mmi^x fm 

SLTfNKUfc. <T «fc&3 6<7).*o>y h 3 6 aO 

^DSP3 6b£0^Hni(i{±2. Omm. ^TVN'.y^oifgfi 10 
1. OmmtM. it\ >Cn7h3 6atoa7A 0 .s- 
^»t=tt» *AjRjBs6*L-WrVt3fc. i^£0. 5 mm 
<?>BJD£:3 6 c*Un.y h3 6 atf^lillt^tLT V> 
— »^3 8ll #U¥0. 5mm. «2 . 6 

mm^spcc^fiu -e^aaifr^— iP3»»L 

Tft*L?t. 5^iitS#»3 0t 

ii. 4mm, 12. 4 mmWiiS^Ml*. 

[ o o 5 3 ] m&mm 2 . m 1 6 izz<7>mm<vmM?> 20 
t . 1 mftemziTmmm i6iah. *ti*ti 1 #0 

l#£T*6Xrr>y hiS^fc;, XO>y M 5 a|%9Wgffl 

1 #g«teBtWSfl(!la»44#@«{£«fc £3e3Efc: 
«&J:^=^#LTfiJ3!c£*lTU.&. $2t!4 2 30 

ft4 0J. _XD>y h#^£01#*^9 l#=feT'6 
•XD-y xo>y M 5 aft<^Wf{B|£»£4:g:g 

«ati:ji-»^ 1 ^ji^g j: a ^ 

tT«BRS*l.*C^4. SS3#£g4 312. St$g4 0 

(,Z. XD>y M 5 ap"g^hMffl!l*^2#S«fi£ai:^ 
3#@<^fitgfc £&Ktzm& X 3 LTlt 
j£3*).TV)«. SS4^4 4«. *gg4 0£. ^Dyh 
#^-<?) 1 #3&^ 9 1 T6 .XO 7hB? xn -y h 

1 5 aftco^W*^ 3^mBco®M:b?l-fflim*t> 2#g 40 

/L,XMM$tiX^&. 

T , *Q >y h##c?) 1 Wfrt>®ft-$-&m 1 ^4 1 <0SJg 
^lat Xn 7 h#ftf> 9 1 #*>&3iaj-r&fS4® 
MS440«P44bt!i^$^ Stt:XD.ySf^ 
«01#J&^jffiJti-rS®4^4 4^ai44ai: v 
>y h#^-<7) 9 1 #3&^Sffi-f--S^ lfS41 <r><&4 1 50 
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1 8 

ISDtTit^l 5 comVmMlZti^X . 7v?7hS# 
«0 1 ft6»6Eait«U2|«4 2<03SSS4 2ai.Xn 

v h#^co9 1 m*t>mm*i-&M3mm4 3 cosisgB4 3 

^.^3#^4 3«iS3«4 3afc. XtJ.yh#^»9 1# 
*'^Sffitl.|S2^4 2S93j§g154 2bb&m&Ztl 
X, 2.?-ycr>mk&Bi$L^KX^&„ 
[00 5 5] <*t>iz^ Xo 7 «^6 1Sfc6 7ft 

frbwgFHfob 1 5 Co— mMizm$i*r&m 2^42^ 

*^4 0<50gpiJ-^Brg.^ s y h^co 6 7#t 7 

4 1 »*^4 o <am&iHm%ti& . * lx. m 1 

4 1 <7>«lr3§4 1 ctf2tl4 2C0mm4 2ci# 
«-£-£i-rC |g ! ^M»4»I84 1—4 4 ^'ffi^Jfcmt 
S*Lfc4^->-« lM«)S£T^nil 6 1 A*^^ 
=3:45. mi^4 1«WWf«4 1 ctf2tS 

9, «i««4 i«winf3S4 1 <±tm2im4 20mM 

(N) fc^:^. mmizLx. *I4 O^g^xn 
•y M 5 a £ 1 ^"0^^ LT 6 ffi^Oig^P 1 
6 1 A^fKSifro^ ^tT. _h^SUi«^l t 

R^t. mjgr?mm%i e 1 3 w^^mmm^ 

tlX 2fflO 3ffiH^«iKSP^^ L . # 3 

[0056] -PV^T. mi^f'SA^>m£LMkiZ^^xm 
1 7J!,M02 2^#BgLo-p : R#:«;{cMtyi-r^ o 
1. 2 *0*K(7)*^4 0 0 fiftf »IX LT , 13! 1 7 
^^tLSi 3^, /h*$&S¥4 S^f^^^lS . #*|g4 
Ot±. Hi 8t£^S*t*j;^fc:. 0 aTSS 

§^13t!fti^gP4 0 b^6XP >y h ¥*yf- ( 6 P ) T-ffi^iJ 

T, IP9-^-5i«g^4 Obi ^-VSP4 0 a^J:l9, 
3fSS£4 0<OflS (W) ^T^^^XTl^,, /h*^4 5 
ti. 2*«*M!4 0 £ 

IS1 9fc^§^t§ j; 3tC6.XC?-y hbT-y^ ( 6P) ^ 

ut®si^4 o b £At3Lxmni$tiK:^mmn& 1 

S . * LT . mm4 0 £0St§gP^/J^»$^4 5 ^japgJiOpij 
W^6*-3-o®a}^^LTl^. *>t, ^->-gP40a^' 
^S^W4 50>MMmzmM%tiXStM$tlX\,^„ 
[0O5 7] OV^-C". 0^LTV^t>*>\ 1 2*tfO^R 
^4 o o S-J»f *) mf UaxLX . A^*£P^Y«Six 
#fj|4 0 0li < ®2 0fc^^ti^J:afc, ^— >- 
gP4 O 0 a.X~m&ZtltlWMffi4 0 0 b^XOy 

( 6 P ) T'SBJiJ^tt-t^S^^-^tJIf »9fttf^ 
JSSnTV^. -f-LT. 9 ^ -516^^4 0 Ob^ ^ 
->-gB4 O O a^«t 0 . *^4 0 OcDifgOliJa^fg ( 2 



( 1 

1 9 

W) 4H s &§;fvoV&. 4jfc v ^-vat4 0 0a<ort€6 
#'h*lfc»4 5 *ffc^£*|ft>l 005? — 5^4 O s CO 

91% (D) i:*jmr7ft£Sirci**. £ 
«0J: -3 ir?*— ^(cjg^S*ut2*60«l84 0 0 £tEI2 
1 tor<^^i.-S J: 3fc6XCT>y ( 6P) -ft L'C 

ttmai4 o o b ^m^xmm^tLtcj<mmM^ ud 7 

, «R4 0 o oiiau^MIP^PWcojqBH fc 6 
*^>Jia}SitTV^4. ^-yiH4 0 0ai«^(t 

40011 W4 0fcRt«»<?5T**. *LT. i*;*^ 

mz. 9—>m.A o o aco^fe £x*g&mt4 oob «-r 

*tTU"»3. 

[00 5 8]^. 3 fcfl|«3ftjt/|'«jM¥4 

^ ^->»4 0 0ali^— >«4.0a^]Ri3(Htr±d 

fcUH^jh., B^gP4 0 0b«2^O[i:^g|54 0biDpj 

WM*ffimr&m 1 7^^4 ^4 1 -4 4 osa***? 

[00 5 9] Ol, ve. IS^LTI»*Sri^#. -f :>'i'-. a L^- 
:5 i ' 1 9 Ififflb- 36MD?M5a fcH§3g3#U 2 fiO 
WfflffiW&WMmA Ob, 4 0 0b M 5a 

mz.W LMX.X , 2 SOSKftfttftb 3 6 fcr§£*§;fx 

<I;fUC«fc»5. SSS4 0.. 4 0 0Ojft^gP4 0 b. 4 
OObfcL -fy^^i 9iCfc»)|fcfr3 6fcJM8S 
*LTXU>y h 1 5 a|*(fc@^rrnifc4*M/LT*JRa*l^nT 
U-S . . 3 6 £j*L#>. ^SiSKRrfc*- 3 

T. BJ5g^P8A£-fJ&. 

[ O 0 6 0 ] CLfOJ: -5 (E|»ft3#Ufc|fflJ&P8 ATiS, « 
1 ^S»4 ^484 1 -4 4 * -f-*l«WMBR4 

0 . 4 0 0(1 1 ^XOy M 5 a#>ji>IM5g^£, l 

lt . @srNfc& 1 5 comsmimta i,xm Q&ztuz 

*ISJ4 0. 4OOe0^->'gB4Oa. 4 0Oa3&«r?^/l, 

flMZ&wr « ^4 0 0 a*>7-yS4 0 a£JR9 
ffltf J: 3 LT . ^— >SP4 0 a , 4 0 0 a.&Wi<PMZ 

JKB2(ciilir. :?—>*ffi4 0 a„ 4 0 0 a^Ii^t 50 
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2 0 

2 JET t fro TM^tieMS^T i v6*>t\ n-f /ux>- 
Hi®Stt*«l4 Oma^iS^fr*^ JtttiTMzttirft 
^-VSM 0 a . 4 0 0 aRn£K*c*$ < fr 0 . fSttiEI 
<0ft*Wft*B5jtT**. *jfc s ^->-g|J4 0a. 4 0 

o ateffiBwm&wmz$tix\,^&cr)x\ mmw^m^v 

X 9 >M4 0 a„ 4O0a|a<*)ffiii£a|t<-*-S£i:2&* 
. *l£4 0 «Bfi5»fcfcHft £ fc #'C# £ . & ^ 

10 *r*£fc3&*CS.£. 

[oo6i] mm<7>mm3 . mi 3\i^<nmm<rmmn 
art*R?*HHBL h 2 6 «^ ^mcommcomm 3 fc« 
j&^i^Bj-r^BiT'^ 9 . H2 so < a > {±-etfoffl!jffiia. 

02 sco (b) ^co^mmxfi^. frja, H12 4(iP 

[0062] £o£SfMHSfc:*st vc«. 023 

»*tfe*l. E^8Bj&s^tt®Jlg2 5^LT^-X 
3(c3«LTJR0«*t6n*C^«. ^^)S>iSittMIIg2 5 
(i> ^te^*^0. 5 (W/mk) WI7|C^M»IIb (± 
S'J) t^fK^^'3. 5 (W/mk)»7;l/5ti$- 
0 1 : 4^W^-T'^Lfc*,<7)T*& < . @g78BH © 

^XVHSi6 ai 16b/A H24t*5*i4i5 

V^S. fUT> ^-ffllS^^^l 6Bti. ^rtl^timi 
i3j;VSS2^3K 3 2^jff?i|fc^gLTfr-g.2^- 
^«6«ih0HJe?«IBffl 6 6 ZxdrdfeWtLXfmz 

fe. @fef7WlM«ii2 2 > 2 3«)flffl|:2«) 
> *. odt *). 02 5tsJiVH2 6<Cw»3h.*J:3fc. M 

22.23 wmmmfcizm^tzmkwjkxmfc 2 

6 f±. JKtlte 2 2, 23 tfOfflMff^^o tz^mX 
m&.2mm<7)7**»( ham*ffifflUT4iO. -4 0'C 

f=tj tt«, WM^^«jS^ft^%TO^a^fcT' 
fc > M^^WMT"^ hXo *a^rfflK5*ISfcffi LT I * 

[0 06 3] H2 7(ciSS#i.*J:dfe:. ^th^fi 
t8l&£tfm2%mL3 1. 3 2^ [S^JizK^ L T fr £ 2 



2 1 

%==mmmi e 5&*ti?tLmmti 2iz&m$ti. # 

ISSiEfl 1 2«aj^36^tc«ttS*lT^jj6S#i.4 ± 3 
«SM*^<0*ttjiSuWBS6» 1 2 CfiaSB Sft.T ^£ . & 
^°'^3 6 afrm$mT'3 0 * t°>yf-T*t&t£>;fu Bi? 

n§B3 6b#3 6 < ' o«^fc2 4* ^«^ts-3ts 

Ba^^F^SIWf 1 6 5«fflfflH3&i3 6* JfiKfe^ _fc 

ie^ss«»ffl i r « . 2 «B(7) 3 we^t^s^ 1 6 o <n 
[ o o 6 4 j z&mmmms . mmTcr>?-> 

X'2 5 0 Orrm^T^i&mmmTlHtjif^&'t^ ZtlZ 
ffi 2 2 , 2 3 miZjk&mS 2 6 HtT , £ tfOPtSI<?D 

mmmirwm L&swjj&nz, ttt>bz.. m^_x, « 

2 5 0 OrpmJSLhWfliJSTOi, itfc-§?««gKSrMI®-f- 

x. mjj^mmmm^&coe). 2?->w,zk%,m 

f--&?§*l0lHj!g£&2 O 0 0—2 5 0 OrpmtKaS 0 
tOO 6 6] £^3^<^m<^f8j£t;:J:.g>iu 

<r t \,z£ ^xffimgm<F>mji*mkt& z 
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